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RADIAL EXPANSION OF TUBULAR MEMBERS 
Cross Reference To Related Applications 
This application claims the benefit off the filing date of U.S. provisional patent 
application serial number 60/212.359. attorney docket number 25791.38. filed on 

5 June 19. 2000. the disclosure of which fe Incorporated herein by reference. 

This appHcation is a continuatiorHrH)art of the following c6i)ending patent 
sqtpOcat'ms: (1) U.S. utility patent appllcaton serial no. 09/454,139. attorney docket 
no. 25791.3.02. filed on 12/3/1999. which claimed the benefit of the filing dale of 
U.S. provistonal patent appficatlon no. 60/111.293. attorney docket no. 25791.3. 

10 filed on 12/7/1998; (2) U.S. utyity patent appltaation serial no. 09/510.913. attorney 
docket no. 25791.7.02. filed on 2/23/2000. which claimed the benefit of the filing 
date of.U.S. provisional application no. 60/121.702, filed on 2/25/1999; (3) U.S. 
utility patent application serial no. 09/502.350, attorney docket no. 25791.8.02, filed 
on 2/10/2000. which claimed the benefit of the filing date of U.S. provisional 

15 application no. 60/119.611. attorney docket no. 25791.8; (4) U.S. utility patent 
application serial no. 09/440.338. attorney docket no. 25791.9.02, filed on 
11/15/1999. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/108.568. attomey docket no. 25791.9, filed on 11/16.1998; (5) 
U.S. provisional patent application no. 60/183.546. filed on 2/18/2000; (6) U.S. utility 

20 patent appficatlon no. 09/523.460. attorney docket no. 25791.11.02, filed on 
3/10/2000. which claimed the benefit of the filing date of U.S. provisional appRcatlon 
no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent applcatlon no. 09/512.895. 
attomey docket no. 25791.12.02, filed on 2/24/2000. which claimed the benefit of 
the fifing dates of U.S. provisionai application no. 60/121.841. attomey docket no. 

25 25791.12. filed on 2/26/1999 and U.S. provistonal application no. 60/154.047. 
attomey docket no. 25791.29. filed on 9/16/1999; (8) U.S. utility applfcatton no. 
09/511.941. attomey docket no. 25791.16.02. filed on 2/24/2000. v«hfch claimed the 
benefit of the filing date of U.S. provisional serial no. 60/121,907, attomey docket 
no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent appficatlon no. 09/588.946, 

30 attomey docket no. 25791 . 1 7.02, filed on 6/7/2000, which claimed ttie benefit of the 
filing date of U.S. provisional patent application serial no. 60/137,998, attomey 
docket no. 25791.17. filed on 6/7/1999; and (10) U.S. utiltty patent application no. 
.09/559,122, attomey docket no. 25791.23.02, filed on 4/26/2000. vtfhich dainied the 
benefit of the filing date of U.S. provisional application no. 60/131,106, attomey 
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docket no. 25791.23. filed on 4/26/1999. Applicants incorporate by reference the 
disclosures of these applicatims. 

This application is related to the following co^iending patent applications: 
(11) U.S. provisional application no. 60/146.203, attorney docket no. 25791.25, filed 
5 on 7/29/1999; (12) U.S. provisional application no. 60/143,039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attorney docket no. 25791 .36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
10 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999. Applicants incorporate by 
reference the disclosures of these applications. 

Background of the Invention 
This invention relates generally to wellbore casings, and in particular to 
1 5 wellbore casings that are formed using expandable tubular members. 

Conventionally, when a wellbore is created, a number of casings are 
installed in the borehole to prevent collapse of ttie borehole w^U and to prevent 
undestred outftow of drilling fluid into the fonnation or inflow of fluid from the 
fonnation into the borehole. The borehole is drilled in intervals whereby a casing 
20 which is to be installed in a lower borehole interval is lowered through a prevtot^y 
installed casing of an upper borehole interval. As a consequence of this procedure 
the casing oip the lower inten^l is of smaller diameter than the casing of the upper 
inten/al. Thus, ttie casings are in a nested arrangement with casrig diameters 
decreasing In downward direction. Cement annuli are provided between ttie outer 
25 surfaces of the casings and the borehole wall to seal the casings from the borehole 
wall. As a consequence of this nested arrangement a relatively large borehole 
diameter is required at the upper part of the wellbore. Such a large borehole 
diameter involves increased costs due to heavy casing handling equipnnent, large 
drill bits and increased volumes of drilling fluid and drill cuttings. Moreover, 
30 increased drilling rig time is Involved due to required cement pumping, cement 
hardening, required equipment changes due to large variations in hole diameters 
drilled in the course of the well, and Uie large volume of cuttings drilled and 
removed. 

The present Invention is directed to overcoming one or more of the 
35 limitations of the existing procedures for fomning wellbores. 
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Summary of the Invention 
According to one aspect of the present Invention, a method of coupling an 
expandable tubular member to a preexisting stnidure is provided that includes 
positioning the tubular member and an expansion cone within the preexisting 
5 structure, anchoring the tubular member to the preexisting stnjcture, axially 
displacing the expansion cone relative to \he tubular member by pulling the 
expansion cone ttirough the hibular member, and lubricating ttie interface between 
the expansion cone and the tubular member. 

According to another aspect of the present invention, a method of coupling a 
10 tubular member to a preexisting structure is provided ttiat includes positioning the 
tubular member and an expansion cone vwthin the preexisting stmcture, andioring 
ttie tubular member to the preexisting stiiicture, and axially displacing the expansion 
cone relative to the tubular member by pulling Uie expansion cone ttirough the 
tubular member. The tubular member Includes: an annular member, Including: a 
15 wall thidcness that varies less than about 8 %. a hoop yield streriglh ttiat varies less . 
than about 10 %• imperfections of less than about 8 % of the wall thickness, no 
failure for radial expansions of up to about 30 %, and no neddng of ttie viralls of the 
annular nnember for radial expansions of up to about 25%. Q 

According to anpttier aspect of the present invention, a mettiod of coupling a 
20 tubular member to a preexisting structure is provided Vhat Includes Injecting a 
lubricating fluid into the preexisting structure, positioning \he tubular member and an 
expansion oone wiOiin the preexisting structure, anchoring the tubular member to 
the preexisting stmdure, and axially displacing the expansion cone relative to the 
tubular member by pulling tiie expansion cone through the tubular member. 
25 According to anottier aspect of the jwresent invention, a metiicxi of coupling 

an expandable tubular member to a preexisting stiojcture is provided ttiat includes 
positioning the expandable tubular member and an exparision corie within the 
preexisting stnjcture. anchoring ttie expandable tubular member to ttie preexisting 
structure and axially displadng tiie expansion cone relative to ttie expandable 
30 tubular member by pulling ttie expansion cone through ttie expandable tubular 
member. The expandable tubular member Includes: a first tubular member, a 
second tubular member, and a ttireaded connection for coupling tire first tubular 
member to the second tubular member. The threaded connection Includes: one or 
more sealing members for sealing Uie internee between tiie first and second tubular 
35 members. 
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According to another aspect of the present invention, a nnethod of coupfing | 
an expandable tubular member to a preexisting structure is provided that includes 
positioning the expandable tubular member and an expansion oone within the 
preexisting structure, anchoring the expandable tubular member to the preexisting 

5 stnjcture, and axially displacing th6 expansion cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
member. The expandable tubular member includes a plurality of tubular members 
having threaded portions that are coupled to one another by the process of. coating 
the threaded portions of the tubular members with a sealant; coupling the threaded 

1 0 portions of the tubular members and curing the sealant. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone wthin the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 

15 cone relative to the tubular member by pulling the expansion cone through the 
expandable tubular member. The tubular member includes: a pair of rings for 
engaging the preexisting stnicture, and a sealing element positioned between the 
rings for sealing the interface between the tubular member and the preexisting 
structure. 

20 According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting stmcture is provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting stmcture, 
anchoring the expandable tubular member to the preexisting structure, and axially 
displacing the expansion cone relative to the expandable tubular member by pulling 

25 the expansion cone through the expandable tubular member. The tubular member 
includes one or more slots. 

According to another aspect of the present Invention, a nnethod of coupling a 
tubular member to a preexisting stmcture is provided that includes positioning the 
expandable tubular menrtber and an expansion cone within the preexisting structure, 

30 anchoring the expandable tubular member to the preexisting structure, and axially 
displacing the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular menriber. The tubular member 
includes: a first preexpanded portion, an Intermediate portion coupled to the first 
preexpanded portion including a sealing element, and a second preexpanded 

35 portion coupled to the intermediate portion. 
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According to another aspect of the present invention, a nietHod of coupling a 
tulMilar member to a preexisting structure is provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting structure, 
anchoring the expandable tubular member to the' preexisting structure, and a)dally 

5 displacing the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular mennber by applying an axial 
force to the expansion cone. The asdal force mdudes: a substantially constant axial 
force, and an increased axial force. 

According to another aspect of the present Invention, a method of coupling a 

10 tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 
cone relative to the expandable tubular member by pushlngj and pulling the 
expansion cone through the expandable tubular member. 

1 5 According to another aspect of the preisent Invention, a nnethod of coupling a 

tubular member to a preexisting stmdure Is provided that includes positioning the 
tubular member and an expansion oone within the preexisting structure, anchoring 
the tubular nnember to the preexisting stmcture, axially displacing the expansion 
cone relative to the tubular member by pulling the expansion cone through the 

20 expandable tubular member, and Injecting a curable fluidic sealing material between 
the tubular member arid the preexisting structure prior to axially displacing the 
expansion cone. 

According to another aspect of the present Invention, a method of coupling a 
tubular member to a preexisting stmcture is provided that includes 

25 positioning the tubular member and an expansion cone within the preexisting 
structure, anchoring tt^e tubular member to the preexisting structure by increasing 
tiie size of the expansion cone, and axially displacing the expansion cone relative to 
tt>e tubular member by pulling the expansion cone through the tubular member. 

According to another aspect of the present invention, a nr^thod of coupling a 

30 tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion oone within the preexisting structure, anchoring 
Vt\e tubular member to \he preexisting structure by heating a portion of tiie tubular 
member, and axially displacing ttie expansion cone relative to ttie tubular member 
by pulling the expansion cone through the tubular member. 
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According to another aspect of the present invention, a method erf coupling 
an expandable tubular member to a preexistnig stnicture is provided that Includes 
positioning the expandable tubular member, an expansion cone, and an anchoring 
device within the preexisting stmcture, positlorting the anchoring device above the 
5 expansion cone, anchoring the expandable tubular member to the preexisting 
structure using the anchoring device, and axially displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting stmcture is provided that includes 
positioning the tubular member and an expansion cone within the preexisting. 
10 structure, explosively anchoring the tubular member to the preexisting structure, and 
axially displacing the expansion cone relative to the tubular member. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular to a preexisting stmcture is provided that includes fixing the 
position of an expansion cone Nwithin the preexisting structure, driving the 
15 expandable tubular member onto the expansion cone in a first direction, and axialty . 
displacing the expansion cone In a second direction relative to the expandable 
tubular member. The first and second directions are different 

According to another aspect of the present Invention, a method of coupling 
an expandable tubular member to a preexisting structure Is provided that includes 
20 placing the expandable tubular, an expansion cone, and a resilient anchor within the 
preexisting stmcture, releasing the resilient anchor, and sodally displacing the 
expansion cone within the* expandable tubular nnember. 

According to another aspect of the present invention, a method of coi4)tlng 
an expandable tubular member to a preexisting stmcture is provided that includes 
25 placing the expandable tubular member, an expansion cone, and an anchor into the 
preexisting stmcture, and anchoring the expandable tubular member to the 
preexisting stmcture by: pivoting one. or rrare engagement elements, and axially 
displacing the expanston cone. 

According to another aspect of the present invention, a method of coupling 
30 an expandable tubular member to a preexisting stmcture is provided that includes 
placing the expandable tubular member and an expansion cone into the preexisting 
stmcture, pladng a quantity of a fluldic material onto the expandable tubular 
member to anchor the expandable tubular member to the preexisting stmcture. and 
axially displacing the expansion cone. 
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According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preewsBng stmcture is provided that Includes 
positioning the expandable tubular member and an expansion cone into the 
preexisting structure, anchoring the expandable tubular member to the preexisting 
5 structure by Injecting a quantity of a hardenable fluidic material into the preexisting 
structure, at least partially curing the hardenable fluidtc sealing materbl. and axiaily 
displadng the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting stmcture is provided that includes 
10. placing the expandable tubular member and an expansion cone within the 
preexisting structure and applying an axial force to the expandable tubular member 
in a downward direction. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular nrember to a preexisting stmcture Is provided that indudes 
15 placing the expandable tubular member and an expansion cone within the 
preexisting structure, injecting a quantity of a first fluidic material having a first 
density into the region of tiie preexisting stmcture outside of the expandable tubular 
member, and injecting a quantity of. a second fluidic material having a second 
density into a portion of the expandable tubular member below the expansion cone. 
20 The second density is greater flian the first density. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting stmcture is provided that includes 
placing the expandable tubular member and an expansion cone into the preexisting 
stmcture, anchoring the expandable tubular member to the preexisting stmcture, 
25 applying an axial force to the expansion cone, and pressurizing an interior portion of 
the expandable tubular member below ttie expansion cone. 

According to another aspect of ttie present invention, a mettiod of coupling 
an expandable tubular member to a preexisting stmcture is provided ttiat includes 
placing the expandable tubular member and an expansion cone into ttie preexisting 
30 stmcture and applying an axial force to the expandable tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling a tubular member to a preexisting stmcture is provided that Includes an 
expandable tubular member, an anchoring device adapted to couple ttte expandable 
tubular member to the preexisting structure, and an expansion cone movably 
35 coupled to the expandable tubular member and adapted to radially expand ttie 
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expandable tubular member, including: a housing including a tapered first end and a 
second end, one or more grooves formed in the outer surface of the tapered first 
end, and one or more axial flow passages fluididy coupled to the grooves. 

According to another aspect of the present invention, an apparatus for 

5 coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple ttie 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: an 

10 annular member, having: a wall thickness that varies less than about 8 %, a hoop 
yield strength that varies less than about 10 %, imperfections of less than about 8 % 
of the wall thiclcness. no failure for radial expansions of up to about 30 %, and no 
necking of the walls of the annular member for radial expansions of up to about 
25%. 

15 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 

20 the expandable tubular member. The expandable tubular member includes: a first 
tubular member, a second tubular member, and a threaded connection for coupling 
the first tubular member to the second tubular member, the threaded connection 
including: one or more sealing members for sealing the interface between the first 
and second tubular members. 

25 According to another aspect of the present Invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting stnjcture, and an expansion cone 
movably coupled to the expandable tubular memt>er and adapted to radially expand 

30 the expandable tubular member. The expandable tubular member includes: a layer 
of a lubricant coupled to the interior surface of the tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 

35 expandable tubular member to the preexisting structure, and an expansion oone 
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movably oouplQd to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: a pair 
of tubular members having threaded portions coupled to one another, and a quantity 
of a sealant within the threaded portions of the tubular members. 

5 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and ari expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 

10 the expandable tubular member. The expandable tubular member includes: a pair 
of rings for engaging the preexisting structure, and a sealing element positioned 
between the rings for sealing the interface between the tubular member and the 
preexisting structure. 

According to another aspect of the present invention, an apparatus for 

15 coupling an expandable tubular member to a preexisting structure Is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member, the expandable tubular member includes one or 

20 more slots. 

According to ancdher aspect of the present Invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 

25 movably coupled to the expandable tubular rinember and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: a first 
preexpanded portion, an intemiediate portion coupled to the first preexpanded 
portion including a sealing element, and a second preexpanded portton coupled to 
the intenmediate portion. 

30 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure Is provided that 
includes an expandable tid)ular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting stmcture, an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
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the expandable tubular member, and a valveable fluid passage coupled to the 
anchoring device. 

According to another aspect of the present Invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure Is provided that 

5 includes a first support member, a second support member coupled to the first 
support member, an expansion cone coupled to the first support member, an 
expandable tubular member coupled to the expansion cone, and an anchoring 
device coupled to the second support member adapted to cQuple the expandable 
tubular member to the preexisting structure. The anchoring device is positioned 

10 above the expansion cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a first support member, a second support member coupled to the first 
support meniber, an expansion cone coupled to the first support member, an 

15 expandable tubular member coupled to the expansion cone, and an explosive 
anchoring device coupled to the second support member adapted to couple the 
expandable tubular member to the preexisting stoicture. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 

20 includes a support member, an expandable expansion cone coupled to the support 
member, and an expandable tubular member coupled to the expansion cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expandable expansion oone coupled to the support 

25 member, and an expandable tubular member coupled to the expandable expansion 
cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular to a preexisting stmcture is provided that includes a 
support member, an expansion cone coupled to the support member, an 
30 expandable tubular member coupled to the expansion cone Including one or more 
shape memory metal inserts, and a heater coupled to the support member in 
opposing relation to the shape memory metal inserts. 

According to another aspect of the present irivention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
35 includes a support member, an expansion cone coupled to the support member, an 

10 
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expandable tubular member coupled to the expandable expansion cone, and a 
resilient anchor coupled to the expandable tubular member. 

According to another aspect of the present invention, an expandable tubular 
member is provided that includes: an expandable tubular tK>dy. one or more resilient 
5 panels coupled to the expandable tubular body, and a release member releasably 
coupled to the resilient panels adapted to controllably release the resaient panels. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expansion cone coupled to the support member, an 
10 expandable tubular member coupled to the expandable expansion cone, and an 
anchor coupled to the expandable tubular member, including: one or more spikes 
pivotally coupled to the expandable tubular member for engaging the preexisting 
structure. 

According to another aspect of the present invention, an apparatus for 

15 coupling an expandable tububr member to a preexisting structure Is provided that 
includes a support member, an expansion cone coupled to the support member, an 
expandable tubular menrri>er coupled to the expandable expansion cone, and an 
anchor coupled to the expandable tubular memt)er, including: one or more petal 
baskets pivotally coupled to the expandable tubular mennber. 

20 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expansion cone coupled to the support member, an 
expandable tubular member coupled to the expansion cone, including: a slotted 
portion provMed at one end of the expandable tubular member. 

25 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expansion cone, an expandable tubular member 
coupled to the expansion caie, a coupling device coupled to the support member 
and an end portion of the expandable tubular member, and 

30 a mass coupled to the end portion of the expandable tubular member. The weight 
of the mass is greater than the yield strength of the expandable tubular member. 

According to another aspect of the present inventton, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member Including a fluid passage, an expansion cone coupled to 

35 the support member, an expandable tubular member coupled to the expansion 
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cone, a slip Joint coupled to the expansion cone, an end plate coupled to the slip 
joint, a fluid chamber coupled to the fluid passage, the fluid chamber defined by the 
interior portion of the expandable tubular member between the expansion cone and 
the end plate. 

5 According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexfeting stmcture, axially 
displacing the expansion cone, removing the expansion cone, and applying direct 
radial pressure to the tubular member. 

10 According to another aspect of the present invention, an apparatus is 

provided that includes a tubular member coupled to a preexisting stmcture. The 
tubular member is coupled to the preexisting structure by the process of: 
positioning the tubular member and an expansion cone within the preexisting 
structure, axially displacing the expansion cone, removing the expansion cone, and 

15 applying direct radial pressure to the tubular member. 

Brief Description of the Drawings 
FIG. la is a fragmentary cross-sectional lllustraflon of the placement of an 
embodinlent of an apparatus for expanding a tubular member within a wellbore 
casing. 

20 FIG. lb Is a fragmentary cross-sectional illustration of the apparatus of FIG. 

la after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. ic is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lb after initiating the axial displacement of the expansion cone. 
25 FIG. 1d is a fragmentary cross-sectional illustration of the apparatus of FIG. 

lb after initiating the axial displacement of the expansion cone by pulling on the 
expansipn cone and injecting a pressurized fluid below the expansion cone. 

FIG. 1 e is a fragmentary cross-sectional illustration of the apparatus of FIGS. 
1c and 1d after the completion of the radial expansion of the expandable tubular 
30 member. 

FIG. If is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1e after the decoupling of the anchoring device of the apparatus from the wellbore 
casing. 


12 
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FIG. 1g is a fragmentary cross-sectional fllustration of me apparatus of FIG. 
If after the rennoval of the anchoring device of the apparatus from the wellbore 
casing. 

FIG. 2a is a fragmentary cross-sectional illustration of the placement of an 
5 emt)odinient of an apparatus for expanding a tubular mmiber within a wellbore 
casing and an open hole in a subterranean fonmation. 

FIG. 2b is a fragmentary cross-secOdnal illustration of the apparatus of FIG. 
2a after anchoring the expandable tubular member of the apparatus to the open 
hole. 

10 FIG. 2c Is a fragmentary cross-sectional illustration of the apparatus of FIG. 

2b after initiating the axial dteplacement of the expansion cone. 

FIG. 2d is a fragmentary cross-sedtonai illustration of the apparatus of FIG. 

2b after initiating the axial displacement of the expansion cone by pulling on the 

expansion cone and also by injecting a pressurized fluid below the expansion cone. 
1 5 FIG. 2e is a fragmentary cross-sectional illustration of the apparatus of FIGS. 

2c and 2d after the completion of the radial expansion of the expandable tubular 

meml>er. 

FIG. 2f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2e after the decoupling of the anchoring device of the apparatus from the open hole. 
20 FIG. 3a is a fragmentary cross-secfional illustration of the placement of an 

embodiment of an apparatus for expanding a tubular member lAothln a wellbore 
casing. 

FIG. 3b is a fragmentary cross-sectional illustration erf the apparatus of FIG. 
3a after anchorir^ the expandable tubular member of the apparatus to the wellbore 
25 casing. 

FIG. 3c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3b after initiating the axial displacement of the expansion cone. 

FIG. 3d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3c after completing the radial expansion of the expandable tubular member. 
30 FIG. 4 is a fragmentary cross-sectional Illustration of an embodiment of a 

shock absorbing system for use in the apparatus of FIGS, la to 3d. 

FIG. 5 is a cross-sectional illustration of an embodiment of a coupling 
arrangement for use in the; expandable tubular numbers of the apparatus of FIGS, 
la to 3d. 
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FIG. 6 is a cross-secKOTial iilustratton of an embodiment of an ^cpandable 
tubular member having a slotted lower section for use in the apparatus of FIGS. 1d 
to 3d. 

FIG. 7 is a cross-sectional illustration of an embodiment of an expandable 
5 tubular member having a pre-expanded upper portion for use in the apparatus of 
FIGS, la to 3d. 

FIG. 8 is a cross-sectional illustration of an emtxxliment of an expandable 
tubular member having a slotted upper section for use in the apparatus of FIGS. 1a 
to 3d. 

10 FIG. 9 is a graphical illustration of an emt>odiment of a method of applying an 

axial force to the expansion cones of the apparatus of FIGS. 1a to 3d. 

FIG. 10a 6 a fragmentary cross-sedional illustration of the placement of an 
embodiment of an apparatus for expanding a tubular memt)er within a wellbore 
casing. 

1 5 FIG. 1 0b is a fragmentary cross-sectional illustration of the apparatus of FIG. 

10a during the injection of a non-hardenable fluidic nrmterlal into and out of the 
apparatus. 

FIG. 10c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10b during the ir^ection of a hardenaUe fluidic sealing material into and out of the 
20 apparatus. 

FIG. 1 0d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10c after the placement of a valve ctosure element into the valve passage of the 
anchoring device of the apparatus. 

FIG. 10e is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25 1 0d after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. 1 0f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lOe after initiating the axial displacement of the expansion cone. 

FIG. lOg Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
30 lOe after initiating the axial displacement of the expansion cone by pulling on the 
expansion cone and injecting a pressurized fluid below the expansion cone. 

FIG. lOh is a fragmentary cross-sectional illustration of the apparatus of 
FIGS. 10f and lOg after the completion of the radial expansion of the expandable 
tubular member. 
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FIG. lOi is a fragmentaiy cross-secfional ilhistrafion of the apparatus of FIG. 
iOh after the decoupling and removal of the anchoring device of. the apparatus from 
the wellbore casing. 

FIG. 11a s a fragmentary cross-secttonal illustration of an alternative 
5 embodinnent of an apparatus for coupling an expandable tubular member to a 
preexisting structure. 

FIG. 11 b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
11a after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

10 FIG. 1 1c is a fragmentary cross-sectional illustration of the apparatus of FIG. 

lib after initiating the axial displacement of the expansion cone. 

FIG. lid is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 1c after stopping ttie axial displacement of ttie expansion cone prior to deactivating 
the anchoring device. 

15 FIG. lie is a fragmentary cross-sectional illustration of tt^e apparatus of 

FIGS, lid after deactivating the anchoring device. 

FIG. 1 1f Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lie after initiating the axial displacement of the expansion cone and the deactivated 
anchoring devrce. 

20 FIG. 1 1g is a fragmentary cross-sectional illustration of the apparatus of FIG. 

1 1f after the completion of tt)e radial expansion of the expandable tubular member. 
FIG. 12a is a f^mentary cross-sectional illustration of an alternative 

embodiment of an apparatus for coupling an expandable tubular member to a 

preexisting sfaxicture positioned wittiin a wellbore. 
25 FIG. 12b is a fragmentary cross-sectional illustration of the apparatus of FIG. 

12a after expanding ttie expandable expansion oone in order to anchor the 

expandable tubular member to ttie wellbore casing. 

FIG. 12c is a fragmentary cross-sectional illustration of Uie apparatus of FIG. 

12b after initiating the axial displacement of the expandable expansion cone. 
30 FIG. 1 2d is a fragmentary cross-sectional illustration of tiie apparatus of FIG. 

1 2c after completing the radial expansion of ttie expandable tubular member. 

FIG 13a is a frajpnentary cross-sectional illustration of an alternative 

embodiment of an apparatus for coupling an expandable tubular member to a 

preexisting stnjcture positioned wittiin a wellbore. 
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FIG. 13b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
13a aftef activating the shape memory metal inserts In order to anchor the 
expandable tubular member to the wellbore casing. 

FIG. 13c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
5 1 3b after initiating the axial displacement of tlie expansion cone. 

FIG. 13d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
13c after completing the radial expansion of the expandable tubular member. 

FIG. 14a is a fragrnentary cross-sedional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
10 preexisting stnjcture positioned within a wellbore casing. 

FIG. 14b is a fragmentary cros&-sectional illustration of the apparatus of FIG. 
14a after coupling the packer to the wellbore casing. 

FIG, 14c is a fragmentary cross-sectional illustration of the, apparatus of FIG. 
14b after initiating the axial displacement of the expandable tubular member towards 
15 . the expansion cone. 

FIG. 14d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14c after radially expanding the end of the expandable tubular member onto the 
expansion cone. 

FIG. 14e is a fragmentary cross^ectional illustration of the apparatus of FIG. 
20 14d after decoupling the packer from the wellbore casing. 

FIG. 14f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14e after initiating the axial displacement of the expansion cone relative to the 
expandable tubular member. 

FIG. 14g is a fragmentary cross-secHonal illustration of the completion of the 
25 radial expansion of the expandable tubular member. 

FIG. 15a is a fragmentary cross-sedional illustrattori of an altemative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a wellbore. 

FIG. 15b is a fragmentary cross-sectional illustration of tfie apparatus of FIG. 
30 15a after coupling the resilient anchor to the wellbore casing. 

FIG. 15c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
15b after initiating the axial displacement of the expansion cone. 

FIG. 15d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
15c after completion of the radial expansion of the expandable tubular member. 
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FIG. 16a is a top view of an embodiment of a resilient anchor for use in the 
apparati^ of FIG. 15a. 

FIG. 16b is a top view of ttie resilient anchor of FIG. 16a after releasing the 
coiled resilient member. 
5 FIG. 17a is a top view of an alternate emt}odiment of a resilient anchor for 

use in the apparatus of FIG. 15a. 

FIG. 17b is a top view of the resilient anchor of FIG. 17a after releasing the 
resilient elements. 

FIG. 1Ba is a fragmentary cross-sectional top view of an alternate 
10 embodiment of a resilient anchor for use in the apparatus of FIG. 1 5a. 

FIG. 18b is a fragmentary cross*sectlonal top view of the resilient anchor of 
FIG. 1 Ba after releasing the resilient elements. 

FIG. 19a is an front view of an embodiment of an expandable tubular 
member including one or more resilient panels, 
15 FIG. 19b is a cross-sectional view of the expandable tubular member of FIG. 

19a. 

FIG. 1 9c is a bottom view of the expandable tubular member of FIG. 19a. 

FIG. 20a is a fragmentary cross-sectiohal Illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
20 preexisting structure positioned within a wellbore. 

FIG. 20b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20a after coupling the anchor to the wellbore casing. 

FIG. 20c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20b after initiating the axial displacement of the expansion cone. 
25 FIG. 20d is a fragmentary cross-sectional illustration of the apparatus of FIG. 

20c after completion of the radial expansion of the expandable tubular member. 

FIG. 21a is an illustration of an embodiment of the anchor of the apparatus of 
FIG. 20a. 

FIG. 21b is an illustration of the anchor of FIG. 21a after outwardly extending 
30 . the spikes. 

FIG. 22a is an illustration of an altemative embodiment of the anchor of the 
apparatus of FIG. 20a. 

FIG. 22b is an illustration of the anchor of FIG. 22a after outwardly extending 
the spikes. 
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FIG. 22c is a cross-sectional illustration of the petals of the anchor of FIG. 

22a. 

FIG. 23a is a fragmentary cross-sectional aiustration of an alternative 
emt)odiment of an apparatus for coupling an expandable tubular nriember to a 
5 preexisting structure positioned within a weDt)ore. 

FIG. 23b Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20a after injecting a quantity of a hardenable fiuidic sealing nrtaterial into the open 
hole wellbore section proximate the lower section of the expandable tubular 
member 

10 FIG. 23c is a fragmentary cross-sectional illustration of the apparatus of FIG. 

23b after permitting the hardenable fiuidic sealing material to at least partially cure. 

FIG. 23d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
23c after initiating the axial displacement of the expansion conie. 

FIG. 23e is a fragmentary cross-sectional iDustration of the apparatus of FIG. 
1 5 23d after completion of the radial expansion of the expandable tubular member. 

FIG. 24a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure positioned within a wellbore casing and an open 
hole wellbore section. 

20 FIG. 24b is a fragmentary cross-sectional illustration of the apparatus of FIG. 

24a after releasing the packer. 

FIG. 24c is a fraghnentary cross-sectional illustration of the apparatus of FIG. 
24b after extruding the expandable tubular member off of the expansion cone. 

FIG. 25a is a fragmentary cross-se^onal illustration of an alternative 
25 embodiment of an apparatus and method for coupling ah expandable tubular 
memt)er to a preexisting structure positioned within a wellbore casing and an open 
hole wellbore section. 

FIG. 25b is a fragmentary cross-sectional illustration of the apparatus of FIG, 
25a after injecting a quantity of a fiuidic material into the expandable tubular 
30 member having a higher density than the fluid within the preexisting stnjcture 
outside of the expandable tubular member. 

FIG. 25c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25b after extruding the expandable tubular member off of the expansion cone. 
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FIG. 26a is a fragmentary aross*sectional illustration of an altennative 
emtkxliment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure. 

FIG. 26b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
5 . 26a after the initiation of the.radial expansion process.. ^ 
FIG. 26c is a fragmentary cross-sectional illustration of the completion of the 
radical expansion process using the apparatus of FIG. 26b. 

FIG. 27 is a flow chart illustration of a preferred embodiment of a method of 
coupling an expandable tubular to a preexisting structure. 
10 FIG. 28 is a cross-sectldnal illustration of an expandable tubular coupled to a 

preexisting structure using an expansion cone. 

FIG. 29 is a cross^ectional illustration of the subsequent application of radial 
pressure to the expandable tubular menr^r of FIG. 28. 

Detailed Description 

15 A method and apparatus for coupling tubular mennt)ers to a preexisting 

structure is provided. In a preferred embodiment, the tubular memt>ers are coupled 
to the preexisting structure by radially expanding the tubujar members into contact 
with the preexisting stmcture. In a preferred endxxiiment, the tubular members are 
radially expanded by anchoring one ^nd of the tubular members to the preexisting 

20 stmcture and then pulling an expansion cone through the tubular members. In this 
manner, the tutnjiar members are radially expanded and coupled to the preexisting 
stojcture. 

Referring initially to FIGS, la, 1b, 1c, Id, 1e. If and 1g, a preferred 
embodirhent of a method and. apparatus for coupling an expandable tubular memt>er 

25 to a preexisting stmcture will be described. Referring to Fig^ la. a weilbore casing 
100 is posittoned within a subterranean formation 105. The welltx^re casing 100 
may be positioned in ariy orientation , from the vertical direction to the horizontal 
direction. The weilbore casing 100 further includes one or more openings 110 that 
may have t>eeh the result of unintentional dam^e to the weilbore casing 100, or 

30 due to a prior perforation or fracturing operation perfomned upon ttie surrounding 
subten^nean fomnation 105. As will be recognized by persons having ordinary skill 
in the art, the openings 110 can adversely affect the subsequent operation and use 
of Uie weilbore casing 1 00 unless they are sealed off. 

in a prefen^d embodiment, an apparatus 115 is utilized to seal off the 

35 openings 110 in the weilbore casing 100. More generally, the apparatus 115 is 


25791^.13 P83667GB06 

preferably utiDzed to form or repair wellbbre casings, pipelines, or structural 
supports. 

The apparatus 115 preferably Includes a first support member 120, a second 
support member 125, an expansion cone 130, an anchoring device 135, and 
5 expandable tubular memt>er 140, and one or more sealing members 145. 

The first support member 120 is preferably adapted to be coupled to a 
surface location. The first support member 120 is further coupled to the anchoring 
device 135. The first support member 120 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communication signals 
10 from a surface location to the anchoring device 135. The first support member 120 
may. for example, be conventional commercially available slick wire, braided wire, 
coiled tubing, or drilling stock material. 

The second support member 125 is preferably adapted to be coupled to a 
surface location. The second support menriber 125 is further coupled to the 
15 expansion cone 130. The second support member 125 is preferably adapted to 
pemnit the expansion cone 130 to be axially displaced relative to the first support 
member 120. The second support member 125 may, for example, be conventional 
commercially available slick wire, braided wire, coiled tubing, or drilling stock 
material. 

20 The expansion conm 130 is coupled to the second support member 125. The 

expansion cone 130 is preferably adapted to radially expand the expandable tubular 
member 140 when the expansion cone 130 Is axially displaced relative to the 
expandable tubular member 140. In a preferred embodiment, the expansion cone 
130 is provided substantially as disclosed in one or more of the following: (1) U.S. 

25 utility patent applicatbn serial no. 09/454,139, attorney docket no. 25791.3.02, filed 
on 12/3/1999. which claimed the benefit of the filing date of U.S. pre>dsionai patent 
application no. 60/11 1,293. attorney, docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attomey docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

30 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attomey docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611, 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attomey docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 

35 the filing date of U.S. provisional application no. 60/108,558, attomey docket no. 
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^791 .9» filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02, fHed on 3/10/2000, which claimed the t>enefit of the filing date of 
U.S. provisional appfication no. 60/124.042, filed on 3/11/1999; (7) U.S. utiilty patent 

5 appfication no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed- the benefit df the filing dates of U.S. provisional application no. 
60/121.841 i attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
applicatton no. 60/154.047. attorney docket no. 25791.29, fiidd on 9/16/1999; (8) 
U.S. utility application tio. 09/511,941. attorney docket no. 25791.16.02, filed on 

10 2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attomey docket no. 25791.17.02, filed on June 7. 2000, 
which claimed the benefit of the filing date of U.S. provisional patent applk^tion 
serial no. 60/137.998, attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

15 utility patent application no. 09/559,122, attomey docket no. 25791.23.02, filed on 
4/26/2000, v\^ich daimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal appHcation no. 60/146,203. attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039. attomey docket no. 

20 25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162,671, attomey dodcet no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159.039, attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 

25 attomey docket no. 25791,39, filed on 11/12/1999. the disdosures of which are 
incorporated herein by reference. 

The anchoring device 135 is coupled to the first support member 120. The 
anchoring device 135 is preferably adapted to be contr6llat>ly coupled to the 
expandable tubular member 140 and the wellbore casing 100. In this manner. Uie 

30 anchoring device 135 preferably controilably anchors ttie expandable tubular 
member 140 to the weiibore casing 100 to fadlitate the radial expansion of the 
expandable tubular member 140 by the axial displacement of the expansion cone 
130. In a preferred emtxxiiment, the anchoring device 135 indudes one or more 
expandable elements 150 that are adapted to controilably extend from the body of 

35 ttie anchoring device 135 to engage botti the expandable tubular member 140 and 

21 
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the wellbore casing 100. In a prefenred embodiment, the expandable elements 150 
are actuated using fluidic pressure. In a preferred embodiment, the anchoring 
device 135 Is any one of the hydraulically actuated packers commercially available 
from Halliburton Energy Sendees or Baker-Hughes. 

5 The expandable tubular member 140 Is removably coupled to the expansion 

cone 130. The expandable tubular member 140 is further preferably adapted to be 
removably coupled to the expandable element ISO of the anchoring device 135. In 
a preferred embodiment, the expandable tubular member 140 includes one or more 
anchoring windows 155 for pemiitting the expandable elements 150 of the 

10 anchoring device 135 to engage the weDbore casing 100 and the expandable 
tubular member 140. 

In q preferred embodiment, the expandable tubular member 140 further 
includes a lower section 160, an intermediate section 165. and an upper section 
170. In a preferred embodiment, the lower section 160 includes the anchoring 

15 windows 155 in order to provide anchoring at an end portion of the expandable 
tubular member 140. In a preferred embodiment, the wall thickness of the lower and 
Intermediate sections, 160 and 165, are less than the wall thidcness of the upper 
section 170 in order to optimally couple the radially expanded portion of the 
expandable tubular member 140 to the wellbore casing 100. 

20 in a preferred embodiment, the expandable tubular member 140 is further 

provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the ben^it of the filing date of U.S. provisional patent 
application no. 60/111.293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

25 utility patent application serial no. 09/510,913, attomey docket no. 25791.7.02, filed 
on 2/23/2000, which dalmed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional appiicatton no. 60/119,611, 

30 attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attomey docket no. 257919.02, filed on 11/15/1999, whidi claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisbnal patent application no. 60/183,546, 
. filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attomey docket 

35 no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
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U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. ufility patent 
application no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provision^ application no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
5 appHcation no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatbn no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed the t)enefit of the filing date of U.S. provisional serial no. 
60/121,907. attcmey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7, 2000. 

10 v^ich claimed the benefit of the filing date of U.S, provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed tiie benefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

15 provisional applicatk)n no. 60/146,203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039, attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent applcation serial no. 
60/162,671, attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applicatbn no. 60/159.039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 

20 U.S. provisional patent application no. 60/159,033, atbmey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165.228. 
attomey docket no. 25791.39. filed on 11/12/1999, the disclosures of which are 
incbrppraied herein by reference. 

The sealing members 145 ate coupled to the outer surface of the upper 

25 portion 170 of the expandable tubular member 140. The sealing members 145 are 
preferably adapted to engage and fluididy seal the interface between the radially 
exparided expandable tubular member 140 and the wellbpre casing 100. In a 
preferred embodiment the apparatus 115 includes a plurality of sealing members 
145. In a preferred embodiment, the sealing members 145 sunx>und and isolate tiie 

30 opening 110. 

As illustrated in FIG. la, the apparatus 115 is preferably positioned within the 
wellbore casing 100 v^th the expandable tubular member 140 positioned in 
opposing relation to the opening 110. In a preferred embodiment, the apparatus 
115 includes a plurality of sealing members 145 that are positioned above and 
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bebw the opening 110. In this manner, the radial expansion of the expandable 
tubular member 1 40 optimally fluidicly isolates the opening 110. 

As illustrated in FIG. lb, the apparatus 1 15 is then anchored to the wellbore 
casing 100 using the anchoring device 135. In a preferred emt)odIment, the 
5 anchoring device 135 is pressurized and the expandable element 150 is extended 
from the anchoring device 135 through the corresponding anchoring, window 155 in 
the expandable tubular member 140 into intimate contact with the wellbore casing 
100. In this manner, the lower section 160 of the expandable tubular merrfter .140 is 
removably coupled to the wellbore casing 1 00. . 

10 In an alternative embodiment, a compressible cement and/or epoxy is then 

injected into the annular space between the unexpended portion of the tubular 
member 140 and the wellbore casing 100. The compressible cement and/or epoxy 
is then permitted to at least partially cure prior to the initiation of the radial expansion 
process. In this manner, an annular structural support and fluidic seal is provided 

15 around the tubular member 140. 

As illustrated in FIG. 1c, the expansion cone 130 is then axially displaced by 
applying an axial force to the second support member 125. In a preferred 
embodiment, the axial displacement of the expansion cone 130 radially expands the 
expandable tubular member 140 into intimate coritact with the walls of the wellbore 

20 casing 100. 

In dn alternative, embodiment, as illustrated in FIG. Id. the a)dal 
displacement of the expansion cone 130 is enhanced by injecting a pressurized 
fluidic material into the annular space between the first support member 120 and the 
second support member 125. In this manner, an upward axial force is applied to the 
25 lower annular face of the expansion cone 1 30 using the pressurized fluidic material, 
in this manner, a temporary need for increased axial force during the radial 
expansion process can be easily satisfied. 

As illustrated in FIGS. 1e, If, and 1g, after the expandable tubular member 
140 has been radially expanded by the axial displacement of the expansion cone 
3D 130, the first support member 120 and the anchoring device 135 are preferably 
removed from expandable tubular member 140 by de-pressurizing the anchoring 
device 135 and then lifting the first support member 120 and anchoring device 135 
from the wellbore casing 100. 

As illustrated in FIG. 1g, in a preferred embodiment, the opening 110 in the 
35 wellbore casing 100 is sealed off by the radially expanded tubular member 140. In 

24 


25791^.13 P83667GB06 

this manner, repairs to the wellbore casing 100 are optimally provided. More 
generally, the apparatus 115 is used to repair or form wellbore casings, pipelines, 
and structural supports. 

Referring to FIGS. 2a. 2b. 2c 2d. 2e and 2f. an alternative embodiment of a 
5 method and apparatus for coupling an expandable tubular member to a preexisting 
stmdure wfll be described. Refening to Rg. 2a, a wellbore casing 200 and an open 
hole wellbore section 205 are positioned v^in a subterrariean formation 210. The 
wellbore casing 200 and the open hole wellbore section 205 may be positioned in 
any orientation from the vertical direction to the horizontal direction. 

10 In a preferred embodiment, an apparatus 215 is utilized to couple an 

expandable tubular nDsmber to an end portion of the wellbore casing 200. In this 
manner, the open hole wellbore section 205 is provided with a cased portion. More 
generally, the apparatus 215 is preferat^ly utilized to fonn or repair wellbore casings, 
pipelines, or structural supports. 

15 The apparatus 215 preferably Includes a first support member 220, a second 

support member 225, an expansion cone 230, an anchoring device 235, an 
expandable tubular member 240, one or more upper sealing members 245, one or 
more lower sealing members 250. and a flexible coupling element 255. 

The first support member 220 is preferably adapted to be coupled to a 

20 surface location. The first support meinber 220 is further coupled to fl>e anchoring 
device 235. The first support member 220 Is preferably adapted to convey 
pressurized fluidic materials and/or electrical cunrent and/or ccxmnunication signals 
from a surface location to the anchoring device 235. The first support member 220 
may, for example, be conventional commerdaliy available slick wire, braided wire, 

25 coiled tubing, or drilling stock material. 

The second support member 225 is preferably adapted to be coupled to a 
surface location. The second support member 225 is further coupled to the 
expansion cone 230. The second support member 225 is preferably adapted to 
permit the expansion cone 230 to t>^ a)dally displaced relative to the first support 

30 memt>er 220. The second support member 225 may, for example, be conventional 
commercially available sjick wire, braided wire, coiied tubing, or drilling stock 
material. 

In an alternative embodinrient, the support member 220 is telescopically 
coupled to the support member 225, and the support memt>er 225 is coupled to a 
35 surface support structure. 


25791.38.13 P83667GB06 

The expanston oone 230 is coupled to the second support member 225. The 
expansion cone 230 is preferably adapted to radially expand the expandable tubular 
member 240 when the expansion cone 230 is axially displaced relative to the 
expandable tubular member 240. In a preferred embodiment, the expansion cone 
5 230 is provided substantfalty as disclosed In one or more of the foOowing: (1) U.S. 
utility patent application serial no. 09/454,139, attorney doclcet no. 25791.3.02, filed 
on 12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attorney docket no. 25791.7.02, filed 

10 on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 

.15 attorney docket no. 25791.9.02, filed on 11/15/1999» which datmed the benefit of 
the filing date of U.S. provisional application no^60/1 08.558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent applk:ation no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attomey docket 
no. 25791.11.02, filed on 3/10/2000, which claimed tiie benefit of ttie filing date of 

20 U.S. provistonal application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895. attomey docket no. 25791.12.02, filed or) 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provistonal application no. 
60/121.841. attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 

25 U.S. utility application no. 09/511,941. attomey docket no. 25791.16.02. filed on 
2/24/2000, which claimed the benefit of U^e filing date of U.S. provisional serial no. 
60/121,907. attomey docket no. 25791 .16, filed on 2/26/1999; (9) U.S. utifity patent 
application no. 09/588.946, attomey docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent application 

30 serial no. 60/137,998. attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attomey docket no. 25791.23.02, filed on 
4/26/2000, which claimed the beiiefit of the filing date of U.S. provisional application 
no. 60/131,106, attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203, attomey docket no. 25791.25, filed on 

35 7/29/1999; (12) U.S. provisional appfication no. 60/143,039, attomey docket no. 
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25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appBcation no. 60/159.039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provistonal patent application no. 60/159.033, attorney docket no. 25791.37. 

5 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The anchoring device 235 is coupled to the first support member 220. The 
anchoring device 235 is preferably adapted to be controllably coupled to the 

10 expandable tubular member 240 and the open hole wellbore section 205. In this 
manner, the anchoring device 235 preferably controllably anchors the expandable 
tubular member 240 to the open hole wellt>ore section 205 to fadlitate the radial 
expansion of the expandable tubular member 240 by the axial displacement of the 
expansion cone 230. In a preferred embodinr)ent, the anchoring device 235 includes 

15 one or mom expandable elements 260 that are adapted to controllably extend from 
the body of the anchoring device 235 to engage both the flexible coupling element 
255 and the open hole wellbore sectton 205. In a preferred embodimenti the 
expandable elements 260 are actuated using fluidic pressure, in a preferred 
errtodiment, the anchoring device 235 is any one of the hydraulically actuated 

20 packers commerdally available from Halliburton Energy Services or Baker-Hughes. 

The expandable tubular member 240 is removably coupled to the expansion 
cone 230. The expandabfe tubular member 240 is further preferably coupled to the 
flexible coupling element 255. 

In a preferred emt)odiment, the expandable tubular member 240 further 

25 includes a lower section 265, ah intermediate section 270, and an upper sectbn 
275. In a preferred embodiment, the lower sectton 265 is coupled to the flexible 
coupling element 255 in order to provide anchoring at an end portion of the 
expandable tubular member 240. In a preferred emtKxiiment, the wall thickness of 
the lower and intermediate sections, 265 and 270, are less than the wail thickness of 

30 the upper section 275 in order to optimally couple the radially expanded portion of 
tiie expandable tubular member 240 to the wellbore casing 200 and ttie open hole 
wellbore section 205. 

In a preferred emtxxliment, the expandable tubular memt>er 240 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 

35 patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
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12/3/1999, Which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1 .293, attorney docket no. 25791 .3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed ttie l>enefit of the filing date of U.S. provisional 
5 application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the beriefit of 

10 the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent appltoation no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed ttie benefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 

15 application no. 09/512.895, attonriey docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provistonal application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/19^; (8) 
U.S. utility applicatton no. 09/511,941, attomey docket na 25791.16.02, filed on 

20 2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907. attomey dodcet no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attorney docket no. 25791.17.02, ffled on June 7, 2000. 
which claimed the benefit (rf ttie filing date of U.S. provisional patent applicatton 
serial no. 60/137.998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

25 utility patent application no. 09/559,122. attomey do<*et no. 25791.23.02, filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provistonal application 
no. 60/131,106, attomey docket no, 25791.23, filed on 4/26/1999; (11) U.S. 
provisional applicatton no. 60/146.203. attomey docket no. 25791.25, filed oni 
7/29/1999; (12) U.S. provisional application no. 60/143,039. attomey docket no. 

30 25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671, attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attomey docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
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attorney docket no. 25791.39, filed on 11/12/1999, the disciosures of which are 
incorporated herein by reference. 

The upper sealing memt>ers 245 are coupled to the outer surface of the 
upper portion 275 of the expandable tubular menit>er 240. The upper sealing 
5 members 245 are preferably adapted to engage and fluididy seal the interfoce 
between the radially expanded expandable tubular member 240 and the wellbore 
casing 200. In a preferred emtxxliment, the apparatus 215 includes a plurality of 
upper sealing members 245. 

The lower sealing members 250 are coupled to the outer surface of the 

10 upper portion 275 of the expandable tubular member 240. The lower sealing 
members 250 are preferably adapted to engage and fluididy seal the interface 
between the radially expanded expandable tubular member 240 and the open 
wellbore section 205. In a preferred embodinrient. the apparatus 215 includes a 
plurality of lower sealing members 250. 

15 The flexible coupling element 255 is coupled to the lower portion 265 of the 

expandat>le tubular member 240. The flexible coupling element 255 is preferably 
adapted to radially expanded by the anchoring device 235 into engagement within 
the walls of the open hole w&llbore section 205. In this manner, the lower portion 
265 of the expandable tubular member 240 is coupled to the walls of the open hole 

20 wellbore section 205. In a prefened embodiment, the flexible coupling element 255 
is a slotted tubular meimber. In a prefen^ embodiment, the flexible coupling 
element 255 includes one or more hook elements for engaging the walls of the open 
hole wellbore section 205. 

As illustrated in FIG. 2a, the apparatus 215 is preferably positioned with the 

25 expandable tubular member 240 posittoned in overlapping relatk>n with a portion of 
the wellbore casing 200. In this manner the radiaOy expanded tubular member 240 
is coupled to the lower portion of the wellbore casing 200. In a prefen-ed 
embodiment, the upper sealing members 245 are positioned in opposing relation to 
the lower portion of the wellbore casing 200 and the lower sealing members 250 are 

30 positioned in opposing relation to the walls of the open hole wellbore section 205. in 
this manner, Uie interface between ttie radially expanded tubular member 240 and 
the wellbore casing 200 and open hole wellbore section 205 is optimally fluididy 
sealed. 

As illustrated In FIG. 2b, ttie apparatus 215 is then anchored to the open 
35 hole wellt)ore section 205 using the anchoring device 235. In a preferred 
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embodiment, the anchoring device 235 is pressurized and the expandable element 
260 is radially extended from the anchoring device 235 causing the flexible oouplirig 
element 255 to radially expand into intimate contact with the walls of the open hole 
wellbore section 205. In this manner, the lower section 265 of the expandable 
5 tubular member 240 is removably coupled to the walls of the open hole wellbore 
section 205. 

In an alternative embodiment a compressible cement and/or epoxy is then 
injeded into the annular space between the unexpended portion of the tubular 
member 240 and the wellbore casing 100 and/or the open hole welltx)re section 
10 205. The compressible cement and/or epoxy is then pennitted to at least partially 
cure prior to the initiatbn of the radial expansion process. In this manner, an 
annular structural support and fluidic seal is provided around the tubular member 
240. 

As illustrated in RG. 2c, the expansion cone 230 is then axially displaced by 

15 applying an axial force to the second support member 225. In a preferred 
embodiment, the axial displacement of the expansion cone 230 radially expands the 
expandable tubular member 240 into intimate contact with the walls of the open hole 
wellbore section 205. 

In an alternative embodiment, as illustrated in FIG. 2d, the axial 

20 displacement of the expansion cone 230 is enhanced by injecting a pressurized 
fluidic material Into the annular space between the first support nnember 220 and the 
second support member 2^5. In this manner, an upward axial force is applied to the 
lower annular face of the expansion cone 230 using the pressurized fluidic material. 
In this manner, a teniporary need for increased axial force during the radial 

25 ^(pension process can be easily satisfied. 

As illustrated in FIGS. 2e and 2f, after the expandable tubular member 240 
has been radially expanded by the axial displacement of the expansion cone 230, 
the first support rnember 220 and the anchoring device 235 are preferably removed 
from expandable tubular memljer 240 by de-pressurizing the anchoring device 235 

30 and then lifting the first support member 220 and anchoring device 235 from the 
wellbore casing 200 and the open hole wellbore section 205. 

Referring to FIGS. 3a, 3b, 3c, and 3d, an alternative embodiment of a 
method and apparatus for coupling an expartdable tubular member to a preexisting 
structure will be described. Refening to Fig. 3a. a wellbore casing 300 is positioned 

35 within a subterranean formation 305. The wellbore casing 300 may be positioned in 
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any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 300 further includes one or more openings 310 that may have beeri the result 
of unintenttonal damage to the wellbore casing 300, or due to a prior perforation or 
fracturing operation performed upon the surrounding subterranean formation 305. 
5 As will be recognized by persons having ordinary skill in the art, the openings 310 
can adversely affect the subsequent operation and use of the wellbore casing 300 
unless they are sealed off. 

In a preferred embodiment an apparatus 315 is utiBzed to seal off the 
openings 310 in the wellbore casing 300. More generally, the apparatus 315 is 
10 preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 315 preferably includes a support member 320, an expansion 
cone 325, an anchoring device 330. an expandable tubular member 335, and one or 
more sealing members 340. 

15 The support member 320 is preferably adapted to be coupled to a surface 

location. The support member 320 is further coupled to the expansion cone 325 
. and the anchoring device 330. The support member 329 is preferably adapted to 
convey pressurized fluldic materials and/or electrical current and/or communication 
signals from a surface locatibn to the anchoring device 330. The support member 

20 320 may, for example, be conventional commercially available slick wire, braided 
wire, coiled tubbig, or drilling stock material. 

The expansion cone 325 is coupled to the support member 320. The 
expansion cone 325 is preferat>ly adapted to radially expand the expandable tubular 
merhber 335 when the expansion cone 325 is axially displaced relative to the 

25 expandable tubular member 335. in a preferred embodiment, the expansion cone 
325 is provided substantially as disclosed in one or more of the following: (1 ) U.S. 
utility patent application serial no. 09/454, 139» attomey docket no. 25791.3.02, filed 
on 12/3/1999. which daimeld the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293. attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

30 utility patent application serial no. 09/510,913, attomey docket no. 25791 .7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1990; (3) U.S. utiUty patent application 
serial no. 09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611. 

35 attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
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attorney docket no. 25791.9.02. fOed on 11/15/1999. which claimed the t>enefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent appfication no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
5 no. 25791.1 1 .02, filed on 3/10/2000, whteh claimed the benefit of the filing date of 
U.S. provisionai application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
appiicatjon no. 09/512.895. attorney docket no. 25791.12.02. filed oh 2/24/2000. 
wtiich claimed the t)enefit of the filing dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 

10 application no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7, 2000, 

15 which clairhed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attomey docket no. 25791.23.02. filed on 
4^6/2000. which claimed the benefit of the filing date of U.S. pro\^sk>nal application 
no. 60/131.106, attonney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

20 provisional application no. 60/146.203, attomey docket nd. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
60/162,671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applicatton no. 60/159,039, attomey docket no. 25791.36. filed on 10/12,1999; (15) 

25 U.S. provisional patent application no. 60/159.033, attomey docket no* 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
attomey docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
Incorporated herein by reference. 

The anchoring device 330 is coupled to the support member 320 and the 

30 expansion cone 325. The anchoring device 335 is preferably adapted to controllably 
coupled to the expandable tubular member 335 to me wellbore casing 300. In this 
manner, the anchoring device 330 preferably controllably anchors the expandable 
tubular member 335 to the wellbore casing 300 to facilitate the radial expansion of 
the expandable tubular member 335 by the axial displacement of the expansion 

35 cone 325. In. a preferred embodiment, the anchoring device 330 includes one or 


25791.38.13 P83667GB08 

more expandable elements 345 that are adapted to controilably extend from the 
body of the anchoring de>4ce 330 to radially displace corresponding engagement 
elements 350 provided in the expandable tubular member 335. In a preferred 
embodiment, the radial displacement of the engagement elements 350 couples the 

5 expandable tubular menlber 335 to the vveilbore casing 300. In a preferred 
embodiment,, the expandable elements 345 are ptetons that are actuated using 
fluidic pressure. In a preferred embodiment the anchoring device 330 is any one of 
the hydraulicatly actuated anchoring devices commercially available from Halliburton 
Energy Services or Baker«+^ughes. 

10 In an altemative embodiment the expandable elements 345 are explosive 

devices that controilably generate a radially directed explosive force for radially 
displadng the engagement elements 350. In a preferred embodiment the explosive 
expandable elements 345 are shaped explosive charges commercially available 
from Halliburton Energy Services. 

1 5 The expandable tubular member 335 is removably coupled to the expansion 

cone 325. In a preferred embodiment the expandable tubular member 335 includes 
one or wore engagement devices 350 that are.adapted to be radiaDy displaced by 
the anchoring device 330 into engagement with the walls of the weflbore casing 300. 
In this manner, the expandable tubular menrto* 335 is coupled to the wellbore 

20 casing 300. in a preferred embodiment the engagement devices 350 include teeth 
for biting into the surface of the wellbore casing 100. 

In a preferred embodirhent ttie expandable tubular member 335 further 
includes a lower section 355. an Intermediate section 360, and an upper section 
365. In a preferred embodiment the lower section 355 includes the engagement 

25 device 350 in order to provide anchoring at an end portion of the expandable tubular 
memt>er 335. In a prefened embodiment the wall thickness of the lower and 
intemnediate sections, 355 and 360. are less than the wall thickness of the upper 
section 365 in order to optimally couple the radially expanded portion of the 
expandable tubular member 335 to the wellbore casing 300. 

30 In a preferred embodiment the expandable tubular member 335 is further 

provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/11 1,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

35 utility patent application serial no. 09/510,913, atlomey docket no. 25791.7.02, filed 
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on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09^02,350, attorn^ docket no. 25791.8.02, filed on 2/10^000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
5 attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attomey docket 

10 no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attomey docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of tiie filing dates of U.S. provisional application no. 
60/121,841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 

15 application, no. 60/154.047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisbnal serial no. 
60/121.907, attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000. 

20 which claimed ihe benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attomey docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106. attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

25 provistonal application no. 60/146,203, attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159,039. attomey docket no. 25791.36, filed on 10/12,1999; (15) 

30 U.S. provisional patent application no. 60/159,033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
attomey docket no. 25791,39. filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

The sealing memi)ers 340 are coupled to the outer surface of the upper 

35 portion 365 of the expandable tubular member 335. The sealing members 340 are 
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preferably adapted to engage and flukJicly seal the interface between the radially 
expanded expandable tubular member 335 and the wellbore casing 300. In a 
preferred embodiment, the apparatus 315 includes a plurality of sealing members 
340. In a prefenned embodiment, the sealing members 340 surround and isolate the 
5 opening 310. 

As illustrated in FIG. 3a. the apparatus 315 is preferably positioned within the 
wellbore casing 300 with the expandable tubular member 335 positioned in 
opposing relatidn to the opening 310. In a preferred embodiment, the apparatus 
315 includes a plurality of sealing members 340 that are positioned above and 

10 below the opening 310. In this manner, the radial expansion of the expandable 
tubular member 335 optimally fluididy isolates the opening 310. 

As illustrated in FIG. 3b. the expandable tubular member 335 of the 
apparatus 315 is then anchored to the wellbore casing 300 using the anchoring 
device 330. In a preferred embodiment, the anchoring device 330 is pressurized 

15 and the expandable element 345 is extended from the anchoring device 330 and 
radially displaces the corresponding engagement elements 350 of the expandable 
tubular .member 335 into intimate contact with the welll>ore casing 300. In this 
manner, the tower section 355 of the expandable tubular member 335 is coupled to 
the wellbore casing 300, 

20 In an alten^tive embodiment, a compressible cement and/or epoxy is then 

Injected into the annular ^ce l>etween the unexpanded portion of the tubular 
member 335 and ttte wellbore casing 300. The compressble cement and/or epoxy 
is then pennitted to at least partially cure prior to the initiation of the radial expansion 
process. In this manner, an annular structural support and fluidic seal is provided 

25 around the tubular m8mt>er 335. 

As Illustrated In FIG. 3c, the anchoring device 330 is then deactivated and 
the expansion cone 325 is axially displaceid by applying an axial force to the support 
member 320. In a preferred embodiment, the deactivation of the anchoring device 
330 calces the expandable elements 345 to radially retract into the anchoring 

30 device 330. Altematiyely, the expandable elements 345 are resiliently coupled to 
the anchoring device 330. In this manner, the expandable elements 345 retract 
automatically upon the deactivation of the anchoring device 330. In a preferred 
embodiment, the axial displacement of the expansion cone 325 radially expands the 
expandable tubular member 335 into intimate contact with the walls of the wellbore 

35 casing 300. 
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As illustrated in FIG. 3d. after the expandable tubular member 335 has been 
radially expanded by the axial displacement of the expansion cone 335, the support 
member 320, expansion cone 325, and the anchoring device 330 are preferably 
renrK>ved from the expanded expandable tubular member 335. 

5 In a preferred embodiment, the opening 310 in the wellbore casing 300 is 

sealed off by the radially expanded tubular member 335. In this manner, repairs to 
the wellbore casing 300 are optimally provided. More generally, the apparatus 315 
is used to repair or form wellbore casings, pipelines, and structural supports. 

Referring to FIG. 4. an embodiment of a system 400 for applying an axial 

10 force to the expansion cones 130, 230. and 325 includes a lifting device 405, a first 
support member 410, a shock absort>er 415, and a second support member 420. In 
a prefenred embodiment, the system 400 is adapted to minimize the transfer of 
shock loads, created during the completion of the radial expansion of tubular 
members by the expansion cones 130, 230, and 325, to the lifting device 405. In 

15 this manner, the radial expanston of tutxjiar members by the expansk>n cones 130, 
230 and 325 is provMed In an optimally safe manner. 

The lifting devioe 405 is supported at a surfooe location and is coupled to the 
first support member 410. The lifting device 405 may comprise any number of 
conventional commerdaily available lifting devices suitable for manipulating tubular 

20 members v/ithin a v^llbore. 

The first support, member 410 is coupled to the lifting device 405 and the 
shock absorber 415. The first support member 410 may comprise any number of 
conventional commercially available support members such as. for example, coiled 
tubing, a drill string, a v^reiine, braided wire, or a slick line. 

25 The shock absorber 415 is coupled to the first support member 410 and the 

second support member 420. The shock absorit)er 415 is preferably adapted to 
absorb shock loads transmitted from the second support member 420. Thie shock 
absorber 415 may be any number of conventional commercially available shock 
absorbers. 

30 The second support member 420 is ccHjpled to the shock absorber 415. The 

second support member 420 is further preferably adapted to be coupled to one or 
more of the expansion cones 1 30, 230 and 325. 

In a preferred embodiment, during operation of the system 400, the lifting 
device applies an axial force to one of the expansion cones 130, 230 and 325 in 

35 order to radially expand tubular members. In a preferred embodiment, upon the 


completion of the radial expansion process, when the expansion cones 130. 230 
and 325. exit the radialiy expanded tubular members, the sudden shock toads 
generated are absorbed, or at least minimized, by the shock absorber 415. In this 
manner, the radial expansion of tubular members by pulling the expansion cones 
130, 230 and 325 using the lifting device 405 is provWed in an optimally safe 
manner. 

Referring to FIG. 5, an embodiment of a coupling system 500 for use in the 
expandable tubular members 140, 240, and 335 will how be described. In a 
preferred embodiment, the system 500 includes an upper ring 505, a sealing 
element 510, and a lower ring 515. In a prefered embodiment, the upper ring 505, 
the sealing element 510, and the lower ring 515 are provided on the outer surfaces 
of the expandable tubular members 140, 240, and 335. In this manner, when the 
expandable tubular members 140, 240 and 335 are radially expanded, the upper 
ring 505, the sealing elerrorit 510. and the lower ring 515 engage the Interior 
surface of the preexisting staicture that the expandable tubular members 140, 240 
and 335 are coupled to. In a preferred embodiment, the upper and tower rings. 505 
and 515, penetrate the Intertor surface of fte preexisting structure that the 
expandable tubular menribers 140, 240 and 335 are coupled to in order to optimally 
anchor the tubular members 140, 240 and 335 to the preexisting stmcture. in a 
prefMBd embodiment, the sealing element 510 is compressed into cxmtaxA with the 
interior surface of the preexisting structure that the expandable tubular members 
140. 240 and 335 are coupled to in order to optimally fluididy seal the Interface 
between the tubular members 140, 240 and 335 and ttie preexisting stmcture. 

In a prefenred embodiment, the upper and lower rings, 505 and 515, extend 
from the outer surfaces of the tubular members 140. 240 and 335 by a distance of 
about 1/64 to Vi Inches. In a prefened embodiment, the upper and lower rings, 505 
and 515, extend about 1/8" from the outer surfaces of the tubular members 140, 
240, and 335 In order to optimally engage the preexisting structure. 

In a prefenBd embodin>ent, the sealing element 510 extends from the outer 
surfaces of the tubular members 140, 240 and 335 by a distance substantially equal 
to the extension of the upper and lower rings, 505 and 515, above the outer 
surfaces of the tubular members 140, 240 and 335. In a prefened embodiment, the 
sealing element 510 is fabricated from rubber in order to optimally flukiicly seal and 
engage the preexisting structure. 
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In a preferred embodiment; the tubular members 140, 240 ar^d 335 include a 
plurality of the coupfir^ systems 500. In a preferred embodiment, the coupling 
systems 500 are provided on the bwer, intemnediate, and upper portions of the 
tubular members 140, 240, and 335. 
5 Referring now to FIG. 6. a preferred embodiment of an expandable tubular 

member 600 for use in the apparatus 115, 215 and 315 will be described. The 
tubular member 600 preferably includes a lower portion 605, an Intermediate portion 
610. and an upper portion 615. 

The lower portion 605 is coupled to the intermediate portion 610. In a 

10 preferred embodiment, the lower portion 605 is further adapted to mate with the 
anchoring devices 135, 235. and 330. In a preferred embodiment, the lower portion 
605 further preferably includes one or more slotted portions 620 for facilitating the 
radial expansion of the lower portion 605 by the anchoring devices 135, 235. and 
330. In this manner, the lower portion 605 of the tubular member 600 is preferably 

15 radially expanded by the andhoring devices 135, 235, and 330 into contact witii the 
preexisting structure. Furthennore, in this manner, the lower portion 605 of the 
tubular member 600 is anchored to the preexisting stiucture prior to the Initiation of 
ttie radial expansion process. 

The intermediate portion 610 Is ooupted to the lower portion 605 and the 

20 upper portion 615. In a preferred embodiment, the wall thicknesses of the lower and 
intermediate portions, 605 and 6.10, are less than the wall ttiickness of tiie upper 
portion 615 in order to facilitate ttie radial expansion of the tubular member 600. In 
a prefenred embodiment, the lower and intermediate porttons, 605 and 610, are 
preexpanded to mate with tiie expahsioh cone. 

25 Refening to FIG. 7. a prefenred embodiment of an expandable tubular 

member 700 for use in the apparatus 115, 215 and 315 will be described. In a 
preferred embodiment, the tubular member 700 nmnimizes the shock loads created 
upon the completion of the radial expansion process. In a preferred embodiment, 
the tubular member 700 includes a lower portk>n 705, a lower transitionary portion 

30 710. an intermediate portion 715. an upper transitionary portion 720, an upper 
portion 725, and a sealing element 730. 

The lower portion 705 is coupled to ttie lower transitionary portion 710. The 
lower portion 705 is preferably adapted to n»te with the expansksn cone and ttie 
anchoring device. 
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The tower transitionary portion 710 is coupled to the lower portion 705 and 
the intermediate portion 715. In a preferred embodinr^ent, the lower transitionary 
portion 710 is adapted to mate with the expansion cone. In a prefen-ed 
eml>odiment, the wall thicknesses of the lower portion 705 and the lower 

5 transitionary portion 710 are less than the wall thicknesses of the intermediate 
portion 715, the upper transitionary portion 720 and the upper portion 725 In order to 
optimally facilitate the radial expansion process. 

The intermediate portion 715 is coupled to the lower transitfonary portion 710 
and the upper transitionaiy portfon 720. In a preferred ennbodiment. the oiitskle 

10 diameter of the intenmediate portion 715 is less than the wall thicknesses of the 
lower portton 705 and the upper portion 725. 

The upper transitionary portion 720 is coupled to the intermediate portion 
715 and the upper portion 725. 

The upper portton 725 is coupled to the upper transitionary porOon 720. 

15 The sealing elemertt 730 is coupled to the outside surface of the 

intermediate portk^ 715. In a prefen^eid embodiment, the outekie diameter of the 
sealing element 730 is less than or equal to the outside diameter of the tower portion 
705 and the upper portion 725 in order to optimally.protect the sealing element 703 
during placement of the tubular member 700 within the preexisting structure. 

20 in a prsfenied embodiment, dunng the radial expanston of the tubuter 

member 700 using the apparatus 115, 215 and 315, the preexpansion of the upper 
transitionary portion 720 and the upper portion 725 reduces the shock loads typically 
created during the end portion of the radial expansion process. In this manner, the 
radial expansion process is optimally provided in a safe manner. Furthermore, 

25 because the sealing element 730 is preferably recessed below the surfaces of the 
lower portion 705 and the upper portton 725, the sealing element 730 is optimally 
protected from damage during the placement of the tutnjlar memt>er 700 within the 
preexisting struc&ra. 

Refemng to FIG. 8, a preferred emtxxJiment of ah exparuJable tubular 

30 member 800 for use in the apparatus 115. 215 and 315 will be described. The 
tubular member 800 preferably includes a lower portion 805, an intermediate portion 
810, and an upper portion 81 5. 

The lower portion 805 is coupled to the intermediate portton 810. In a 
preferred embodiment, fhe lower portton 805 is further adapted to mate with the 

35 expansion cones 130, 230. 325 and the anchoring devices 135, 235, and 330. 
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The intermediate portion 810 is coupled to the lower portion 805 and the 
upper portion 815. In a preferred embodiment the wall thicknesses of the lower and 
intermediate portions, 805 and 810. are less than the wall thiclcness of the upper 
portion 815 in order to facilitate the radial expansion of the tubular member 800. In 
5 a preferred embodiment, the lower and intermediate portions, 805 and 810, are 
preexpanded to mate with the expansion cone. 

The upper portion 815 is coupled to the intermediate portion 810. In a 
preferred embodiment, the upper portion 815 further preferably includes one or 
more slotted portions 820 for facilitating the radial expansion of the upper portion 

10 815 by the expansion cones 130, 230, and 325. In this manner, the upper portion 
815 of the tubular member 800 is preferably radially e)9anded by the expansion 
cones 130, 230, and 325 with minimal shock toads when the expanston cones 130, 
230 and 325 exit the expandable tubular member 800. 

Refenirig to FIG. 9, a preferred embodiment of a method of applying an axial 

15 force to the expanston cones 130, 230, and 325 wilt now be described. In a 
prefen^ embodiment, this axial displacement of the expanston cones 130, 230, and 
325 during the radial expansion process Is provided by applying an axial force to the 
expanston cones 130, 230, and 325. In a preferred embodiment, the axial force 
provided includes the application of a substantially constant axial force for some 

20 time periods and the appiicatbn of increased axial force for other time periods in 
order to optimally facilitate the radial expansion process by minimizing the effects of 
friction, in a prefenBd embodiment, the application of the increased a)dai force is 
provided on a periodic basis in order to optimally provide a variable contact area 
between the expansion cone and the tubular member being expanded. In an 

25 alternative embodiment, the applicatk>n of the increased axial force Is provided on a 
random basis in order to optimally provide a variable contact area t>etween the 
expansion cone and the tubular member being expanded. In a preferred 
embodiment, the duty cycle of the application of constant and increased axial forces 
ranges from about 90/10 % to 60/40 % in order to optimally radially expand the 

30 tubular nrtembers. In a preferred embodiment, the ratio of the increased axial force 
to the substantially constant axial force ranges from about 1 .5 to 1 to about 4 to 1 in 
. order to optimally provide a variable contact area between the expansion cone and 
the tubular memt)er belhg expanded, promote mora even wear of the expansion 
cone, and dean debris from the expansion cone surface. 
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. Referring to FIGS. 10a to lOi, an embodiment of an apparatus and method 
for forming a wellt>ore casing will now be described. As illustrated in FIG. 10a, a 
wellbore casing 1000 and an open hole wellbore section 1005 are proNnded in a 
subtenranean formation 1010. The wellbore casing 1000 and open hole wellbore 
5 section 1005 may be orientated at any orientation ranging from the vertical to the 
horizontal. In a preferred embodiment, a new section of wellbore casing is formed in 
the open hole wellbore section 1005 using an apparatus 1015. More generally, the 
apparatus 1015 Is utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

10 The apparatus 1015 preferably includes a first support member 1020, a 

second support member 1025, an expansion cone 1030. an anchoring device 1035, 
an expandable tubular memter 1040; one or more upper sealing members 1045, 
one or more lower sealing members 1050, and a flexible coupling element 1055. 

The first support member 1020 is preferab^ adapted to be coupled to a 

15 surface location. The first support member 1020 is further coupled to the anchoring 
device 1035. The first support member 1020 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communication signals 
from a surface location to the anchoring device 1035. the first support member 
1020 may. for example, be conventional commercially available sHck wire, braided 

20 wire, coiled tubing, or drilling stock material. 

The second support member 1025 is preferably adapted to be coupled to a 
surface location. The second support member 1025 is further coupled to the 
expansion cone 1030. The second support member 1025 is preferably adapted to 
permit the expansion cone 1030 to be axialiy displaced relative to the first support 

25 member 1020. The second support member 1025 may. for example, be 
conventional commercially available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

In an aitemative embodiment, the support member 1020 is telescopically 
coupled to the support member 1025^ and the support member 1025 is coupled to a 
30 surface support member. 

The expansion cone 1030 is coupled to the second support member 1025. 
The expansion cone 1030 is preferably adapted to radially expand the expandable 
tubular member 1040 when the expanston cone 1030 is axialiy displaced relative to 
the expandable tubular member 1040. In a preferred embodiment, the expansim 
35 cone 1 030 is provided substantially as disclosed in one or more of the foltowing: (1 ) 
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U.S. ufflity patent application serial no. 09/454.139. attorney doclot no. 25791.3.02. 
fiied on 12/3/1999. whldi dainied the benefit of the fiiing date of U.S. provisional 
patent application no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; 
<2) U.S. utility patent applScalaon serial no. 09/510,913. attorney docket no. 
5 25791.7.02, filed on 2/23/2000. which claimed the Ijenefit of the filing date of U.S. 
pravistonal application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent 
application serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 
2/10/2000. which daimed the twnefit of the filing date of U.S. provisional application 
no. 60/1 19.61 1 , attorney docket no. 25791.8; (4) U.S. utility patent application serial 

10 no. 09/440,338. attorney docket no. 25791 .9.02. filed on 1 1/1 5/1 999. which daimed 
the ben^ of the filing date of U.S. provisional application no. 60/108.558. attorney 
docket no. 25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 
60/183,546. filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. 
attorney docket no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of 

1 5 the filing date of U.S. provisional application no. 60/124.042. filed on 3/1 1/1999; (7) 
U.S. utnity patent applicatkm no. 09/512.895. attorney docket no. ^791.12.02. filed 
on 2/24/2000. which daimed the benefit of the filing dates of U.S. provisional 
application no. 60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and 
U.S. t>rovisional applicatton no. 60/154.047. attorney dodcet no. 25791.29. filed on 

20 9/16/1999; (8) U.S. utility appBcation no. 09/511,941. attorney docket no. 
25791.16.02. filed on 2/24/2000. which daimed ttie benefit of ttie filing date of U.S. 
provisk>nal serial no. 60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; 
(9) U.S. utility patent application no. 09^88.946, attorney docket no. 25791.17.02. 
filed on June 7. 2000. which daimed the benefit of ttie filing date of U.S. provisional 

25 patent applicatton serial no. 60/137.998. attorney docket no. 25791.17. filed on 
6/7/1999; (10) U.S. utility patent application no. 09/559,122. attorney docket no. 
25791.23.02. filed on 4/26/2000, which daimed Vne benefit of ttie filing date of U.S. 
provisional application no. 60/131.106, attorney docket no. 25791.23, filed oh 
4/26/1999; (11) U.S. pre>visional application no. 60/146,203. attorney docket no. 

30 25791.25. filed on 7/29/1999; (12) U.S. provisional application no. 60/143.039. 
attorney docket no. 25791.26, filed on 7/9/1999; (13) U.S. provisional patent 
application serial no. 60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; 
(14) U.S. provisional application no. 60/159,039. attorney docket no. 25791.36. filed 
on 10/12.1999; (IS) U.S. provisional patent application no. 60/159.033. attoniey 

35 docket na 25791.37. filed on 10/12/1999; and (16) U.S. provistonal patent 
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application no. 60/165,228, attorney docket no. 25791.39, filed on 11/12/1999. the 
disclosures of which are Incorporated herein by reference. 

The anchoring device 1035 is coupled to the first support member 1020. 
The anchoring device 1035 fe preferably adapted to be controllably coupled to the 
5 expandable tubular member 1040 and the cn^en hole wellbore section 1005. In this 
manner, the anchoring device 1035 preferably controllably anchors the expandable 
tubular member 1040 to the open hole wellbore section 1005 to facilitate the radial 
expansbn of the expandable tubular member 1040 by the axial dteplacement of the 
expanston cone 1030. 

10 In a prefenBd embodiment, the anchoring device 1035 includes one or more 

expandable elements 1060 that are adapted to controllably extend from the body of 
ttie anchoring device 1035 to engage both the flexible coupling element 1055 and 
the open hole wellbore section 1005. In a preferred embodiment, the expandable 
elements 1060 are actuated using fluidic pressure. 

15 In a preferred embodiment, the anchoring device 1035 further includes a 

fluid passage 1036 adapted to receive a ball plug or other similar valving element. 
In this manner, fluidic materials can be exhausted from the anchoring device 1035 
and the fluid passage 1036 can be controllaUy plugged. In a prefen^d eiribodiment, 
the anchoring device 1035 Is any one of the hydraulicaBy actuated packens 

20 oommercially available from Halliburton Energy Services or Baker-Hughes, modified 
in accordance with the teachings of the present disctosure. 

In a prefenred embodiment, the anchoring devices 135, 235, and 330 are 
also modified to includes a fluid passage that can be controllably plugged in order to 
pemnit fluidic materials to be exhausted from the anchoring devices 135. 235, and 

25 330. 

The expandable tubular member 1040 is removably coupled to the 
expansion cone 1030. the expandable tubular member 1040 Is further preferably 
coupled to the flexible coupling element 1 055. 

In a preferred embodiment, the expandable tubular member 1040 further 
30 includes a lower section 1065, an intemnediate section 1070, and an upper sectton 
1075. In a prefierred enibodiment, the lower section 1065 is coupled to the fle»^^ 
coupling element 1055 in order to provide anchoring at an end portion of the 
expandable tubular member 1040. In a preferred embodiment, the wall tHckness of 
the lower and intenmediate sections. 1065 and 1070, .are less than the wall thickness 
35 of the upper section 1075 in order to optimally couple the radially expanded portion 
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of the expandable tubular member 1040 to the wellbore casing 1000 and the open 
hole wellbore section 1005. 

In a preferred embodiment, the expandable tubular member 1040 Is further 
provided substantially as disclosed in one or more of the folloMring: (1) U.S. utility 

5 patent application serial no. 09/454,139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

10 application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. pnsvislonal application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, which clainied the benefit of 

15 the filing date of U.S. provisional applicatioh no. 60/108.558, attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523.460, attomey docket 
no. 25791.1 1.02. filed on 3/10/2000, whteh claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 

20 appHcatton no. 09/512,895. attomey docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the ffling dates of U.S. provisional application no. 
60/121.841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisbnal 
applkation no. 60/154.047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatkm no. 09/511,941, attomey docket no. 25791.16.02, filed on 

25 2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attomey docket no. 25791.17.02, filed on June 7. 2000, 
whk:h claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

30 utility patent application no. 09/559,122. attomey docket no. 25791.23.02, filed on 
■ 4/26/2000, which claimed the benefit of Uie fiGng date of U.S. provisional application 
no. 60/131.106. attofney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attomey docket no. 25791.25. fUed on 
7/29/1999; (12) U.S. provisbnal application no. 60/143.039. attomey docket no. 

35 25791.26. filed on 7/9/1999; (13) U.S. provisbnal- patent applkxitk>n serial no. 
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60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.s! provistonal 
application no. 60/159.039. attorney docket no. 25791.36. filed an 10/12,1999; (15) 
U.S. provistonal patent application no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 

5 attorney docket no. 25791.39, filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

In a preferred embodlmenl, the expandable tubular member 1040 is further 
provided in accordance with the teachings of embodiments of expandable tubular 
n^mbere described above and illustrated in FIGS. 5-8. 

10 The upper sealing members 1045 are coupled to the outer surface of the 

upper portion 1075 of the eiqpandable tubular member 1040. The upper sealing 
members 1045 are preferably adapted to engage and fluidiciy seal the interface 
between the radially expanded expandable tubular member 1040 and the wellbore 
casing 1000. In a prefened embodiment, the apparatus 1015 includes a plurality of 

15 upper sealing members 1045. 

The lower sealing members 1050 are coupled to the. outer surface of the 
upper portion 1075 of the expandable tubular member 1040. The lower sealing 
membere 1050 are preferably adapted to engage and fluididy seal the interface 
between the radially expanded , expandable tubular member 1040 and the open 

20 wellbore section 1005. In a preferred embodiment, the apparatus 1015 includes a 
plurality of bwer sealing members 1050. 

The flexible coupling element 1055 is coupled to the lower portion 1065 of 
the expandable tubular member 1040. The flexible coupling element 1055 is 
preferably adapted to radially expanded by the anchoring device 1035 into 

25 engagement within the walls of the open hole wellbore section 1005. In this 
manner, the lower portion 1065 of the expandable tubular member 1040 is coupled 
to the walls of the open hole wellbore section 1005. In a preferred embodin^nt, the 
flexible coupling element 1055 is a slotted tubular memt)er. In a prefenred 
embodiment, the flexible coupling element 1055 includes one or more hoolc 

30 elements for engaging the walls of the open hole wellbore section 1 005. 

As illustrated in FIG. 10a, the apparatus 1015 is preferably positioned with 
the expandable tubular member 1040 positioned in overlapping relation with a 
portion of the wellbore casing 1000. In this manner, the radially expanded tubular 
member 1040 is coupled to the lower portion of the wellbore casing 1000. In a 

35 preferred embodintent, the upper sealing membere 1045 are positioned in opposing 
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relation to the lower portion of the wellt>ore casing 1000 and the tower sealing 
members 1050 are positioned in opposing relation to the walls of the open hole 
wellbore section 1005. In this manner, the Interface between the radially expanded 
tubular member 1040 and the wellbore casing 1000 and open hole weilbore secOon 

5 1005 is optin^lly fluididy sealed. 

As Illustrated in FIG. 10b, in a preferred embodiment, a quantity of a non- 
hardenable fluidic material is then injected into and then out of the apparatus 1015. 
In a prefen-ed embodiment, the non-hardenable material is discharged from the 
apparatus 1015 using the valveable flow passage 1065. The non-hardenable fluidic 

10 material may be any number of conventional commercially available fluidic materials 
such as, for example, drilling mud. 

As illustrated in FIG. 10c, in a preferred embodiment, a quantity of a 
hardenable fluidic seating material is then injected into and out of the apparatus 
1015. In a prefenned embodiment, the hardenable fluidic sealing material is 

IS exhausted from the apparatus 1015 using the valveable flow passage. 1065. In a 
prefenBd embodiment, the hardenable fluidic sealing material is permitted to 
completely fill the annular space between the tubular member 1040 and the open 
hole wellbore section 1005. the hardenable fluidic sealing material may be any 
number of conventional comnnerdally available nriaterials such as. for example, 

20 cement, slag mbc and/or epoxy resin. In this manner, a fluidic sealing annular 
element is provided around the radially expanded tubular member 1040. 

As illustrated in RG. 10d, In a preferred embodiment, another quantity of a 
non-hardenable fluidic material is then injected into and out of the apparatus 1015. 
In a preferred enribodiment, a ball plug or dart 1080. or other similar fluid passage 

25 blocking device, is placed into the non-hardenable fluid material. In a prefeaed 
embodiment, the ball plug 1080 then seats in and seals off the valveable fluid 
passage 1065. In this mianner, the anchoring device 1035 is then pressurized to 
. anchor the tubular member 1040 to the open hole wellbore section 1005. 

In an altemative embodiment the valveable fluid passage 1065 includes a 

30 remote or pressure activated valve for sealing off the valveable fluid passage 1 065. 

As illustrated in FIG. lOe, in a prefen^ embodiment the apparatus 1015 is 
then anchored to the open hole wellbore section 1005 using the anchoring device 
1035. In a preferred embodiment the anchoring device 1035 is pressurized and tiie 
expandable element 1060 is radially extended from the anchoring device 1035 

35 causing the flexible coupling element 1055 to radially expand into intimate contact 
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with the walls of the open hole wellbore sectton 1005. In this manner, the lower 
section 1065 of the expandable tubular member 1040 is removably coupled to the 
walls of the open hole wellbore section 1005. 

As illustrated In FIG. lOf, the expanston cone 1030 is then axially displaced 
5 by applying an axial force to the second support member 1025. In a preferred 
embodiment, the axial displacement of the expansion cone 1030 radially expands 
the expandable tubular member 1040 into intimate contact with the walls of the open 
hole wellbore secticxi 1 005. 

In an alternative embodiment, as illustrated In FIG. lOg, the axial 
•10 displacement of the expansion cone 1030 is enhanced by injecting a pressurized 
fluidic material into the annular space between the first support member 1020 and 
the second support member 1025. In this manner, an upwanJ axial force is applied 
to the tower annular face of the expansion cone 1030 using the pressurized fluidic 
material. In this manner, a temporary need for increased axial force during the 
15 radial expansion process can be easily satisfied* 

In a preferred embodiment, the hardenable fluidic sealing material is then 
permitted to at least partial cure. 

As illustrated in FIGS. lOh and 101, after the expandable tubular member 
1040 has been radially expanded by the axial displacement of the expansion cone 
20 1030, the first support member 1020 and the anchoring device 1035 are preferably 
removed from expandable tubular member 1040 by de-pressurizing the andioring 
device 1035 and then lifting the first supportmember 1020 and anchorhg device 
1 035 firom the wellbore casing 1 000 and the open hole wellbore section 1 005. 

In a prefenred embodiment the resulting new section of wellbore casing 
25 includes the radially expanded tubular member 1040 and the outer annular layer of 
the cured fluidic sealing material. In this manner, a new section of wellbore casing 
is optimally provided. More generally, the apparatus 1015 is used to fomn and/or 
repair wellbore casings, pipelines, and structural supports. 

Referring to FIGS. 11a to 11 g, an altemative embodiment of an apparatus 
30 and method for coupling an expandable tubular member to a pi-eexisting structure 
will now be described. Refening to Fig. 11a, a wellbore casing 1100 is positioned 
withih a subterranean formation 1105. The wellbore casing 1100 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1100 further includes, one or more, openings 1110 that may have been the 
35 result of uriintentional damage to the wellbore casing 1100, or due to a prior 
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perforation or fracturing operation perfonned upon the surrounding subterranean 
formation 1105. As will be recognized by persons having ordinary skill in the art, the 
openings 1110 can adversely affect the subsequent operation and use of the 
wellbore casing 1 100 unless they are sealed off. 
5 In a preferred embodiment, an apparatus 1115 is utilized to seal off the 

openings 1110 in the wellbore casing 1100. f^re generally, the apparatus 1115 is 
preferably utilized to form or repair wellbore casings, pipeBnes, or structural 
supports. 

The apparatus 1115 preferably includes a first support member 1120. a 
10 second support member 11 25, an expansion cx>ne 1 130, an anchoring device 1 135, 
and expandable tubular member 1 140, and one or more sealing memt)er5 1 145. 

The first support member 1120 is preferably adapted to be coupled to a 
surface location. The first support member 1120 is further coupled to the anchoring 
device 1135. The first support member 1120 is preferably adapted to convey 
15 pressurized fluidic materials and/br electrical current and/or communication signals 
from a surface location to the anchoring device 1135. The first support nnemt>er 
1120 preiferably has a substantially holtow annular cross sectional shape. The first 
support member 1120 may, for example, be fabricated fiiom conventional 
commerdalty available slick wire, braided wire, coiled tubing, or drilling stock 
20 material. 

The second support member 1125 is preferably adapted to be coupled to a 
surface location. The second support member 1125 Is further coupled to the 
expansion cone 1130. The second support member 1125 is preferably adapted to 
permit the expansion cone 1130 to be axially displaced relative to tiie first support 
25 member 1120. The second support member 1125 may, for example, be 
conventional commerdaily available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

In a preferred embodiment, the first support memt>er 1120 is coupled to a 
surface location by a slip joint and/or sliding sleeve apparatus fliat is concentrically 
30 coupfed to the second support member 1 1 25. 

^ The expanston cone 1130 is coupled to the second support member 1125. 
The expanston cone 1130 is preferably adapted to radially expand the expandable 
tubular member 1 140 when the expansion cone 1130 is axially displaced relative to 
the expandable tubular member 1140. In a preferred embodiment, the expansion 
35 cone 1 130 Is provided substantially as disclosed in one or more of the following: (1 ) 
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U.S. Utility patent appBcation serial no. 09/454.139. attorney docket no. 25791.3.02. 
filed on 12/3/1999. which claimed the t)enefit of the ffling date of U.S. provisional 
patent application no. 60/111.293, attorney docket no. 25791.3, filed on 12/7/1998; 
(2) U.S. utility patent application serial no. 09/510.913. attorney docket no. 

5 25791.7.02, filed on 2/23/2000. which claimed the beneTA of the filing date of U.S. 
provisional applicatfon no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent 
application serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 
2/10/2000, wfhich claimed the l)enefit of the fillng.date of U.S. provisional application 
no. 60/i 19.61 1. attorney docket no. 25791.8; (4) U.S. utility patent application serial 

1 0 no. 09/440.338. attorney docket no. 25791 .9.02. filed on 11/15/1 999. which claimed 
ttie benefit of the filing date of U.S. provisional application no. 60/108.558. attorney 
docket no. 25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 
60/183.546, filed on 2/18^000; (6) U.S. utility patent application no. 09/523,460. 
attorney docket no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of 

15 the filing date of U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) 
U.S. utility patent application no. 09/512.895, attorney docket no. 25791.12.02. filed 
on 2/24/2000, which claimed ttie benefit of the filing dates of U.S. provisional 
application no. 60/121,841. attorney docket no. 25791.12, filed on 2/26/1999 and 
U.S. proviskmal application no. 60/154.047. attorney docket no. 25791.29, filed on 

20 9/16/1999; (8) U.S. utiliiy application no.. 09/511,941, attorn^ docket no. 
25791.16.02, filed on 2/24/2000. which claimed the benefit of the filing date of U.S. 
provisional serial no. 60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; 
(9) U.S. utility patent application no. 09/588,946. attorney docket no. 25791.17.02, 
filed on June 7. 2000. which claimed the benefit of the filing date of U.S. provisional 

25 patent application serial no. 60/137.998. attorney docket no. 25791.17, filed on 
6/7/1999; (10) U.S. utility patent application no. 09/559.122. attorney docket no. 
25791.23.02. filed on 4/26/2000, which claimed the benefit of the filing date of U.S. 
provisional application no. 60/131,106, attorney docket no. 25791.23. filed on 
4/26/1999; (11) U.S. provistonal application no. 60/146.203, attorney docket no. 

30 25791.25, filed on 7/29/1999; (12) U.S. provistonal application no. 60/143.039, 
attorney docket no. 25791.26. filed on 7/9/1999; (13) U.S. provisional patent 
application serial no. 60/162,671, attorney docket no. 25791.27. filed on 11/1/1999; 
(14) U.S. provisional application no. 60/159,039, attonney docket no. 25791.36, filed 
CHI 10/12,1999; (15) U.S. provisional patent appQcafion no., 60/159,033. attorney 

35 docket no. 25791.37. filed on 10/12/1999; and (16) U.S. provisional patent 
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applicatton no. 60/165,228, attorney docket no. 25791.39. filed on 11/12/1999. the 
disclosures of which are incorporated herein by reference. 

The anchoring device 1135 is coupled to the first support member 1120. 
The anchoring devloe 1135 is preferably adapted to be controllably coupled to the 

5 expandable tubular member 1 140 and the wellbore casing 1100. In this manner, the 
anchoring device 1135 preferably controllably anchors the expandable tubular 
member 1140 to the wellbore casing 1100 to facilitate the radial expansion of the 
expandable tubular member 1140 by the axial displacement of the expanston cone 
1130. In a prefen-ed embodiment, the anchoring device 1135 includes one or more 

10 expandable elements 1 150 that are adapted to controllably extend from the body of 
the anchoring device 1135 to engage both the expandable tubular member 1140 
and the wellbore casing 1 100. In a preferred embodiment, the expandable elements 
1 150 are actuated using fluidic pressure. In a prefened embodiment, the anchoring 
device 1135 is iany one of the hydraulically actuated packers commercially available 

15 from Halliburton Energy Services or Baker-Hughes modified in accordance with the 
teachings of the present disclosure. 

The expandable tubular member 1140 is removably coupled to the 
expansion cone 1130. The expandable tubular member 1140 is further preferably 
adapted to be removably coupled to the expandable elements 1150 of the anchoring 

20 devtee 1135. In a preferred embodiment, the expandable tubular memb^ 1140 
includes one or nmre anchoring windows 1155 for permitting the expandable 
elements 1150 of the anchorir^ device 1135 to engage the wellbore casing 1100 
and the expandable tubular member 1 140. 

In a preferred embodiment the expandable tubular member 1140 further 

■25 includes a lower se^on 1160, an intermediate section 1165, and an upper section 
1170. In a prefenred embpdiment, the lower section 1160 rests upon and is 
supported by the expansion cone 1130. In a preferred embodiment, the 
intemnediate section 1165 includes the anchorir^ windows 1155 in order to provide 
anchoring at an intermediate portion of the expandable tubular member 1 140. 

30 In a prefen'ed embodiment, the expandable tubular member 1140 is further 

provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed oh 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
applfcation no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

35 utiGty patent application serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
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on 2/23/2000, which dafmed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the beneftt of the filing date of U.S. provisional application no. 60/119,611. 

5 attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which daimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 

10 no. 25791.11.02. filed on 3/10/2000, whkii claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 

15 . application ho. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2/24/2000, which daimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 

20 which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999: (10) U.S. 
utility patent application no. 09/559.122. attorney dod^et no. 25791.23.02, filed on 
4/26/2000. which daimed the benefit of the ftHng date of U.S. provisional application 
no. 60/131.106. attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

25 provisional application no. 60/146,203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039. attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162,671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attomey docket no. 25791.36, filed on 10/12,1999; (15) 

30 U.S. provisional patent application no. 60/159,033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228, 
attomey docket no. 25791.39. filed on 11/12/1999, the disdosures of which are 
incorporated herein by reference. 

The sealing members 1145 are coupled to the outer surfeice of ttie 

35 expandable tubular member 1140. The sealing nDembers 1145 are preferat^ 
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adapted to engage and fluididy seal the interface t>etween the radially expanded 
expandable tubular member 1140 and the wellbore casing 1100. In a preferred 
embodiment, the apparatus 1115 Includes a plurality of sealing members 1 145- In a 
preferred emtxxliment the sealing members 1145 sum)und and isolate the opening 
5 1110. 

As illiKtrated in FIG. 11a. the apparatus 1115 is preferably positioned within 
the wellbore casing 1100 with the expandable tubular member 1140 positioned In 
opposing relation to the opening 1110. In a preferred embodiment, the apparatus 
1115 includes a plurality of sealing memt>ers 1145 that are positioned above and 

10 below the opening 1110. In this manner, the radial expansion of the expandable 
tubular member 1140 optimally fluididy isolates the opening 1110. 

As illustrated in FIG. 11b. the apparatus 1115 is then anchored to the 
wellbore casing 1100 using the anchoring device 1135. In a preferred emt>odtment, 
the anchoring device 1135 is pressurized and the expandable element 1150 is 

15 extended from the anchoring device 1135 through the conBsponding anchoring 
window 1 155 in the expandable tubular member 1 140 Into Intimate contact with the 
wellbore casing 1100. In this manner, the intermediate section 1165 of the 
expandable tubular member 1140 is removably coupled to the wellbore casing 1100. 
In an alternative embodiment, a compressible cement and/or epoxy is then 

20 injected into at least a portion of the annular space between the unexpanded portion 
of the tubular member 1140 and the wellbore casing 1100. The compressible 
cement and/or epoxy is then pemnitted to at least partially cure prior to the initiation 
of the radial expansion process. In this manner, an annular structural support and 
fluidic seal is provided around the tubular member 1140. 

25 As illustrated in FIG. 11c, in a preferred emtxxliment, the expansion cone 

1130 is then axially displaced by applying an axial force to the second support 
member 1 125. In a prefen^d embodirnent, the axial displacement of the expansion 
cone 1130 radially expands the lower section 1160 of the expandable tubular 
member 1140 into intimate contact with the walls of the wellbore or the wellt)ore 

30 casing 1100. 

As illustrated in FIG. lid. in a preferred embodiment, the axial displacement 
of the expansbn cone 1130 is stopped once the expansion cone 1130 contacts the 
lower portion of the anchoring device 1 1 35. . 
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As illustrated in FIG. 11e. In a preferred embodiment, the anchoring device 
1135 is then decoupled from the wellbore casing 1100 and the expandable tubular 
member 1140. 

As illustrated in FIG. 11f. in a preferred embodiment, the axal displacement 
5 of the expan^on cone 1130 is then resumed. In a prefenred embodiment the 
anchoring device 1135 Is also axial displaced. In this manner, the lower section 
1160 of the expandable tubular member 1140 is self-anchored to the wellbore 
casing 1100, In . a preferred embodiment the lower section 1 160 of the expandable 
tubular member 1140 includes one or more outer rings or other coupling menribers 
10 to facilitate the self-anchoring of the lower section 1160 of the expandable tubular 
member 1 140 to the wellbore or the wellbore casing 1 100. 

As illustrated in FIGS. 11g, after the expandable tubular member 1140 has 
been completely radially expanded by the axial displacen>ent of the expansion cone 
1130, the 11 10 in the wellbore casing 1100 is sealed off by the radially expanded 
15 tubular member 1140. In this manner, repairs to the wellbore casing 1100 are- 
optimally provided. More generally, the apparatus 1115 is used to repair or fomi 
wellbore casings, pipelines, and structural supports. In a preferred embodiment the 
inside diameter of the radially expamted tubular member 1140 is substantially 
constant 

20 Refenring to FIGS. 12a to 12d, an aHemative emt>odiment of an apparatus 

and method for coupling an expandable tubdar member to a preexisting structure 
will now be described. Refening to Fig. 12a, a wellbore casing 1200 is positioned 
within a subten^anean fomiatton 1205. The wellbore casing 1200 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 

25 casing 1200 further includes one or more openings 1210 that may have been the 
result of unintentional damage to the wellbore casing 1200, or due to a prior 
perforation or fra.cbiring operation perfomied upon the surrounding subten^nean 
fonnation 1205. As will be recognized by persons having ordinary skill in the art, the 
openings 1210 can adversely affect the subsequent operation and use of the 

30 wellbore casing 1 200 unless they are seated off. 

In a prefenred embodiment an. apparatus 1215 is utilized to seal off the 
openings 1210 in the wellbore casing 1200. More generally, the apparatus 1215 Is 
preferably utilized to fonm or repair wellbore casings, pipelines, or structural 
supports. 
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The apparatus 1215 preferably includes a support member 1220, an 
expandable expansion cone 1225, an expandable tubular member 1235, and one or 
more sealing members 1240. 

The support member 1220 Is preferably adapted to be coupled to a surface 
5 location. The support merhber 1220 is further coupled to the expandable expansion 
cone 1225. The support member 320 is preferably adapted to convey pressurized 
fluidic materials and/or electrical current and/or comnrujhication signals from a 
surface location to the expandable expansion cone. The support member 1220 
may. for example, be conventional commercially available slick wire, braided wire, 

1 0 coiled tubing, or drilling stock material. 

The expandable expansion cone 1225 is coupled to the support member 
1220. The expandable expansion cone 1225 is preferably adapted to radially 
expand the expandable tubular member 1235 when the expandable expansbn cone 
1225 is axiaily displaced relative to the expandable tubular member 1235. The 

15 . expandable expansion cone 1225 is further preferably adapted to radially expand at 
least a portion of the expandable tubular nnember 1235 when the expandable 
e)q)ansion cone 1225 is controliably radially expanded. The expandable expansion 
cone 1225 may be any number of conventional, commercially available radially 
expandable expansion cones. In a preferred emtx>dirnent, the expandable 

20 expansion cone 1225 is provided substantially as disclosed in U.S. Patent . No. 
5,348,095, the disdosure of which is incorporated herein by reference. 

In a prefened embodiment, the expansion cone 1225 is further provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
applfcation serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 

25 12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utHity patent application 

30 serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional appjicatk>n no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent applk:ation serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provistonal applicatbn no. 60/108,558, attomey docket no. 

35 25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 


filed on 2/18/2000; (B) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000! which claimed the Iwnefit the fling date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attoniey docket no. 25791.12.02, filed on 2/24/2000, 
wNch claimed the benefit of the filing dates of U.S. provisional applicatton no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisfonal serial no. 
60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appUcation no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
whfch claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utiTity patent applicatton no. 09/559.122, attoniey docket no. 25791.23.02, fUed on 
4/26/2000, whteh claimed the benefit of the filing date of U.S. provisional appHcatlon 
no. 60/131,106, attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal applteatlon no. 60/146.203. attomey docket no. 25791.25, fOed on 
7/29/1999; (12) U.S. provistonal applteatkm no. 60/143,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent appEcation serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applkatton no. 60/159,039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provi»onal patent appllcatkm no. 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent applicatbn no. 60/165,228, 
attomey docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The expandable tubular mennber 1235 is removably coupled to the 
expansion cone 1225. In a preferred embodiment, the expandable tubular member 
1235 includes one or more engagement devices 1250 that are adapted to couple 
with and penetrate the wellbore casing 1200. In this nrianner, the expandable 
tubular member 1235 is optimally coupled to the wellbore casing 1200. In a 
preferred embodiment, the engagement devices 1-250 include teetjh for Uting into 
the sur^ of the wellbore casing 1200. 

In a preferred embodiment, the expandable tubular member 1235 further 
includes a tower section 1^5, an intemnedlate section 1260. and an upper section 
1265. In a profaned embodiment, the tower sectton 1255 includes the engagement 
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devices 1250 in order to provide anchoring at an end portion of the expandable 
tubular member 1235. In a preferred embodiment, the wall thickness of the lower 
and intermediate secOons, 1255 and 1260. are less than the wiail thickness of the 
upper section 1265 in order to optimally factlitate the radial expansion of the lower 
5 and intemiediate sections, 1 255 and 1 260, of the expandable tubular member 1 235. 
In an altemative embodiment, the lower section 1255 of the expandable tubular 
member 1235 is slotted in order to optimally facilitate the radial expansion of the 
lower section 1255 of the expandable tubular member 1235 using the expandable 
expansion cone 1225. 

10 In a prefen^d embodiment, the expandable tubular member 1235 is further 

provided substantially as disclosed Jn one or more of tine fdbwing: (1) U.S. utility 
patent application serial no. 09/454,139, attomey dodcet no. 25791.3.02, filed on 
12/3/1999, which daimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1 .293, attomey docket no, 25791 .3. filed on 12/7/1 998; (2) U.S. 

15 utility patent application serial no. 09/510,913. attdmey docket no. 25791.7.02, filed • 
on 2/23/2000, which daimed the benefit of the filing date of U.S. provisional 
application rio. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000, which 
daimed the benefit of the filing date of U.S. provisk>nal application no. 60/119,611, 

20 attomey docket no^ 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which daimed ttie benefit of 
the filing date of U.S. provisk>nal application no. 60/108,558, attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. pro>^nal patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applicatbn no. 09/523,460, attomey docket 

25 no. 25791.11.02. filed on 3/10/2000, which daimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attomey docket no. 25791.12.02. filed on 2/24/2000, 
which claimed tiie benefit of the filing dates of U.S. provisional application no. 
60/121,841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 

30 application ho. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511, 941 ^ attomey docket no. 25791.16.02, filed on 
2/24/2000, which daimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907. attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attomey docket no. 25791.17.02. filed on June 7, 2000, 

35 which claimed ttie benefit of the filing date of U.S. provisional patent application 
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serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appficatlon no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,108, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
5 provisional application no. -60/146.203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional applfcation ho. 60/143,039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisfonal patent application serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
10 U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
Incorporated herein by reference. 

The sealing members 1240 are preferably coupled to the outer surface of the 
15 upper portion 1265 of the expandable tubular member 1235. The sealing members 
1240 are preferably adapted to engage and fliAdidy seal the interface between the 
radially expanded expandable tubular member 1235 and the wetlbore casing 1200. 
In a preferired embodiment, the apparatus 1215 includes a plurality of sealing 
members 1240. In a preferred embodiment the sealing members 1240 surround 
20 and isolate the opening 1210. 

As illustrated in FIG. 12a, the apparatus 1215 is preferably positioned within 
the wejlbore casing 1200 the expandable tubular member 1235 positioned in 
opposing relation to the opening 1210. In a preferred embodiment, the apparatus 
1215 includes a plurality of sealing members 1240 that are positioned above and 
25 below ti^ opening 1210. In this manner, the radial expansion of the expandable 
. tubular member 1235 optimally fluididy isolates the opening 1210. 

As illustrated in FIG. 12b, Uie expandable tubular member 1235 of tiie 
apparatus 1215 is tiien anchored to ttie wellbore casing 1200 by expanding the 
expandable expansion cone 1225 into contact with the lower section 1255 of the 
30 expandable tubular member 1235. In a preferred embodiment, ttie lower section 
1255 of tile expandable tubular member 1235 is radially expanded into intimate 
contact v^tti ttie wellbore casing 1200. In a preferred embodiment, the engagement 
devices 1250 are ttiereby coupled to, and at least partially penetrate into, the 
wellbore casing 1200. in this manner, ttie lower section 1255 of the expandable 
35 tubular member 1235 is optimally coupled to tiie wellbore casing 1 200. 
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In an alternative embodiment, a compressible cement and/or epoxy Is then 
injected into the annular space between the unexpanded portion of the tubular 
member 1235 and the wellbore casing 1200, The compressible cement and/or 
epoxy may then be pennitted to at least partially cure prior to the initiation of the 

5 radial expansion process. In this manner, an annular structural support and flutdic 
seal is provided around the tubular memt)er 1235. 

As illustrated in FIG. 12c, the expandable expansion cone 1225 is then 
axially displaced by applying an axial force to the support member 1220. In a 
prefenred embodiment, the axial displacement of the expansion cone 1225 radially 

10 expands the expandable tubular member 1235 into intimate contact with the walls of 
the wellt>ore casing 1200. 

As illustrated in FIG. 12d, in a preferred embodiment, after the expandable 
tubular member 1235 has been radially expanded by the axial displacement of the 
expandable expansion cone 1235, the opening 1210 in the wellbore casing 1200 is 

15 sealed off by the radially expanded, tubular member 1235. In this manner, repairs to 
the wellbore casing 1200 are optimally provided. More generally, the apparatus 
1215 is used to repair or form wellbore casings, pipelines, and structural supports. 

Referring to FIGS. 13a to 13d, an alternative embodiment of . an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 

20 will now be described. Referring to Fig. 13a. a wellbore casing 1300 is positioned 
witiiin a subtenranean formation 1305. The wellbore casing 1 300 may be positioned 
In any orientation from tt^e vertical direction to the horizontal direction. The wellbore 
casing 1300 further includes one or more openings 1310 that may have been the 
result of unintentional damage to the wellbore casing 1300, or due to a prior 

25 perforation or fracturing operation perfonned upon the sun-ounding subtenanean 
fonnation 1305. As will be recognized by persons having ordinary skill in the art, tiie 
op^ings 1310 can adversely affect the subsequent operation and use of tiie 
wellbore casing 1300 unless they are sealed off. 

In a preferred embodiment, an apparatus 1315 is utilized to seal off tiie 

30 openings 1310 in Uie wellbore casing 1300. More generally, tiie apparatus 1315 is 
preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1315 preferably includes a support mender 1320, an 
expansion cone 1325. an expandable tubular member 1335, a heater 1340, and one 
35 or more sealing members 1345. 
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The support member 1320 is preferably adapted to be coupleci to a surface 
location. The support member 1320 is further coupled to the expansion cone 1325. 
The support member 1320 is prefer^ly adapted to convey pressurized fluidic 
materials and/or electrical, current and/or communication signals from a surface 

5 location to the expansion cone 1325 and heater 1340. The support member 1320 
may. for exainple. be conventional commercially available slick wire, braided wire, 
coiled tubing, or drilGng stock material. 

The expanston cone 1325 is coupled to the support member 1320. The 
expansion cone 1325 Is preferably adapted to radially expand the expandable 

1 0 tubular member 1 335 when the expansion cone 1 325 Is axially displaced relaUve to 
the expandable tubular member 1335. The expansion cone 1325 may be any 
number of conventional commercially available expansion cones. 

In a preferred embodiment, the expansion cone 1325 is further provided 
substantially as disctosed In one or more of the following: (1) U.S. utility patent 

15 application serial no. 09/454.139. attomey docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
appDcation no. 6(V111,293. attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appiteation serid no. 09/510,913, attomey docket no. 25791.7.02. filed 
on 2/23/2000, which daiined the t)enefit of the fa'mg date of U.S. provisional 

20 applteation no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attomey docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provtetonal application no. 60/119.611. 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attomey dodcet no. 25791.9.02, filed on 11/15/1999. whidn claimed the benefit of 

25 the filing date of U.S. provisiorwl application no. 60/108.558, attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent appiicatton no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523.460, attomey docket 
no. 25791.1 1.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

30 application no. 09/512,895. attomey docket no. 25791.12.02, filed on 2/24/2000. 
wNch claimed the benefit of the filing dates of U.S. provisional applicatton no. 
60/121.841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provlstonal 
applicatton no. 60/154,047, attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utUty applteation no. 09/511,941, attomey docket no. 25791.16.02, filed on 

35 2/24/20i3b, whidi daimed the benefit of the fiBng date of U.S. provlstonal serial no. 
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6(W121,907, attorney docket ho. 25791.16. filed on 2/26/1999; (9) U.S. uHlity patent 
appBcation no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7. 2000.. 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
5 ufflity patent appfication no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provteional application no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
10 25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033, attomey dodcet no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no; 60/165,228, 
15 attomey docket no. 25791.39, filed on 11/12/1999. ttie disclosures of which are 
incorporated herein by reference. 

The expandable tubular member 1335 is removably iDOupled to ttie 
expansion cone 1325. In a preferred embodintent, ttie expandable tubular member 
1335 includes one or more engagement devices 1350 tt)at are adapted to couple 
20 with and penetrate ttie wellbore casing 1300. In ttiis manner, the expandable 
ttibular member 1335 Is- optimally coupled to ttie wellbore casing 1300. In a 
prefened embodfrnent, the engagement devices 1350 include teeth for bittng into 
the surface of the wellbore casing 1 300. 

In a preferred embodiment, ttie expandable tubular member 1335 furUier 
25 includes a lower section 1355, an intemriediate section 1360, and an upper sectton 
1365. In a preferred embodiment, the lower section 1355 includes the engagement 
devices 1350 in order to provide anchoring at an end portion of the expandable 
tubular member 1335. In a prefenwl embodiment, the wall Oiickness of the lower 
and intermediate sections, 1355 and 1360, are less than ttie wall thickness of ttie 
30 upper sectton 1365 in order to optimally facilitate the radial expansion of the lower 
and intennediate sections, 1355 and 1360, of the expandable tubular member 1335. 

In a preferred embodiment, ttie lower section 1355 of ttie expandable tubular 
member 1335 includes one or more shape memory metal inserts 1370. In a 
prefen-ed embodiment, Uie inserts 1370 are adapted to radially expand ttie lower 
35 section 1355 of Uie expandable tubular member 1335 into intimate contact with ttie 
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wellbore casing 1300 when heated by the heater 1340. The shape memoiy metal 
inserts 1370 may be fabricated from any number of conveinUonai commerdally 
available shape memory, altoys such as. for example. NiTi or NITiNOL using 
conventional forming processes such as. for example, those described in U.S. 
5 Patent Nos. 5.312.152. 5.344.506. and 5.718.531. the disclosures of which are 
incorporated herein by reference. In Ms manner, the shape memory metal Inserts 
1370 preferably radially expand the lower section 1355 of the expandable tubular 
member 1335 when the inserts 1370 are heated to a temperature above their 
transformation temperature using the heater 1340. In a prefened embodiment, the 
10 transformation temperature of the inserts 1 370 ranges from about 250» F to 450».P. 
In a preferred embodiment, the material composition of the lower section 1355 of the 
expandable tubular member 1335 is further selected to maximize the radial 
expansion of the lower section 1355 during the transformation process. 

In a preferred ennbodiment. the inserts 1370 are positioned wittiin one or 
15 more corresponding recesses 1375 provided In the lower section 1355 of the 
expandatde tid>ular member 1335. Alternatively, ttie inserts 1370 are completely 
contained wtthin the lower section 1355 of tiie expandable tubular member 1335. 

In a preferred embodiment, the expandable tubular member 1335 is further 
provided substantially as disclosed in one or more of ttie following: (1) U.S. xjMjf 
20 patent application serial no. 09^454.139. attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed Uie benefit of the filing date of U.S. provisional 
25 application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000. whteh 
claimed tiie benefit of the filing date of U.S. provisional applfcation no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09^440.338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed ttie benefit of 
30 the filing date of U.S. provisional application no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent appfication no. 09/523.460, attorney docket 
no. 25791.11.02, filed on 3/10/2000. whteh daimed ttie benefit of ttie fffing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
35 appltaation no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
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which claimed the benefit of the filing dales of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utilrty application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907. attomey docket no, 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no, 09/588.946. attomey docket no. 25791.17.02. filed on June 7, 2000, 
which claimed the benefit of Oie fifing date of U.S. provisional patent application 
serial no. 60/137.998, attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attomey docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203. attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional appllcatton no. 60/143,039, attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attomey docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033, attomey docket no. 25791.37, 
fled on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
attomey docket no. 25791.39. filed on 11/12/1999, flie disclosures of vi*ilch are 
incorporated herein by reference. 

The heater 1340 is coupled to tiie support member 1320. The heater 1340 
is preferably adapted to controllably generate a localized heat source for elevating 
the temperature of the inserts 1370. In a prefen-ed embodiment, the heater 1340 
Includes a conventional thennostat control in order to control the operating 
temperature. The heater 1340 is preferably controlled by a surface control device in 
a conventional manner. 

The sealing members 1345 are preferably coupled to the outer surface of the 
upper portion 1365 of ttie expandable tubular member 1335. The sealing members 
1345 are preferably adapted to engage and fluldidy seal Ore interbce between ttie 
radially expanded expandable tubular member 1335 and tt)e wellbore casing 1300. 
In a preferred embodtmeht, the apparatus 1315 includes a plurality of sealing 
members 1345. In a prefened embodiment, tiie sealing members 1345 sunt)und 
and isolate the opening 1310. 
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As iOustrated In FIG. 13a, the apparatus 1315 *b preferably positioned within 
the wellbore casing 1300 with the expandable tubular member 1335 positioned in 
opposing relation to the opening 1310. In a preferred embodiment, the apparatus 
1315 Includes a plurality of sealing members 1345 that are positioned above and 
below the opening 1310. In this manner, the radial expansion of the expandable 
tubular member 1 335 optimally fluldidy Isolates the opening 1310. 

As illustrated in FIG. 13b, in a prefenred embodiment the expandable tubular 
member 1335 of the apparatus 1315 is then anchored to the wellbore casing 1300 
by radially exparKling the inserts 1370 using the heater 1340. In a preTen-ed 
embodiment, the expansion of the inserts 1370 causes the lower section 1 355 of the 
expandable tubular member 1335 to contact the wellbore casing 1300. In a 
prefenBd embodiment, the engagement devices 1350 are thereby coupled to, and at 
least partially penetrate into, the wellbore casing 1300. In this manner, the lower 
section 1355 of the expandable tubular member 1335 is optimally coupled to the 
wellbore casing 1300. 

In an altematlve embodiment, a compressible cement and/or epoxy is then 
Injected into the annular spaoe between the unexpanded portion of the tubular 
member 1335 and the wellbore casing 1300. The compressible cement and/or 
epoxy may then be pemnltted to at least partially cure prior to the initiation of the 
radial expansion process. In this manner, an annular structural support and fluldic 
seal is provided around the tubular member 1335. 

As illustrated in FIG. 13c, the expansion cone 1325 is then axially displaced 
by applying an axial force to the support member 1320. In a preferred embodiment, 
the axial displacement of the expansion cone 1325 radially expands the expandable 
tubular member 1335 Into intimate contact with the walls of the wellbore casing 
1300. 

As illustrated in FIG. 13d, in a prefen-ed embodiment, after the expandable 
tubular member 1335 has been completely radially expanded by the axIsJ 
displacement of the expansion cone 1335, the opening 1310 in the wellbore casing 
1300 is sealed off by the radially expanded tubular member 1335. In this rnanner, 
repairs to the wellbore casing 1300 are optimally provided. More generally, the 
apparatus 1315 Is used to repair or fomi wellbore casings, pipelines, and structural 
supports. 

Refening to FIGS. 14a to 14g, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
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Will now be described. Referring to Fig. 14a, a wellbore casing 1400 is positioned 
within a subterranean fonmation 1405. The wellbore casing 1400 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1400 further includes one or more openings 1410 that may have been the 
5 result of unintentional damage to the wellbore casing 1400, or due to a prior 
perforation or fracturing operatiw performed upon the surrounding subterranean 
fomiafcn 1405. As will be recognized by persons having ordinary skill in the art, the 
openings 1410 can adversely affect the subsequent operation and use of the 
wellbore casing 1 400 unless they are sealed off. 
10 In a preferred embodiment, an apparatus 1415 is utilized to seal off the 

openings 1410 in the wellbore casing 1400. More generally, the apparatus 1415 is 
preferably utilized to form or repair wellbore casings, pipelines, or stmctural 
supports. 

The apparatus 1415 preferably includes a first support member 1420, a 

15 second support member 1425, a coupling 1430. an expandable tubular member 
1435, an expansion cone 1440, a third support nrtember 1445, and a packer 1450. 

The first support member 1420 Is preferably adapted to be coupled to* a 
surface location. The support member 1420 Is further couf^ed to the expansion 
cone 1440. The first support member 1420 is preferably adapted to convey 

20 pressurized fluMk: materials and/or electrical cunrent and/or communication signals 
from a surface locatbn to the expansion cone 1440 and the packer 1450. The first 
support member 1420 may, for example, be conventional oommerdally available 
slick wire, braided wire, coiled tubing, or drilling stock material. 

The second support member 1425 is preferably adapted to be coupled to a 

25 surface locatton. The support member 1425 is further coupled to the coupling 1430. 
The first support mernber 1425 is preferably adapted to convey pressurized fluidic 
materials and/or electrical cunrent and/or communication signals from a surface 
location to the coupling 1430. The second support member 1425 may, for example, 
be conventional commercially available slick wire, braided v^re, coiled tubing, or 

30 drilling stock material. 

The coupling 1430 is coupled to the second support member 1425. The 
coupling 1430 is further preferably removably coupled to the expandable tubular 
member 1435. The coupling 1430 may be any number of conventk>nal 
commercially available passive or actively controlled coupling devices such as, for 
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example, packers or sHps. In a preferred embodiment, the coupling 1430 Is a 
mechantoal sSp. 

The expandable tubular member 1435 is removably coupled to the coupling 
1430. In a prefened embodiment, the expandable tubular member 1435 includes 
5 one or more engagement devides.that are adapted to couple with and penetrate the 
* wellbore casing 1400. In this manner, the expandable tubular member 1435 is 
optimally coupled to the wellbore casing 1400. In a prefened embodiment, the 
engagement devices include teeth for biting Into the surface of the wellbore casing 
1400. In a prefened embodiment, the expandable tubular member 1435 further 
10 Includes one or more sealing members on the outside surface of the expandable 
tubular member 1435 in order to optimally seal the interface between the 
expandable tubular member 1435 and the wellbore casing 1400. 

In a preferred embodiment, the expandable tubular member 1435 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 
15 patent application serial no. 09/454.139, attorney docket no. 25791 .3.02.. filed on 
12/3/1999, which claimed the benefit of the fiflng date of U.S. provisional patent 
appiteatton no. €0/1 11,293. attorney docket no. 25791 .3. filed on 12/7/1998; (2) U.S. 
utility patent appBcatioh serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
20 appllcaflon no. 60/121,702. filed on 2«5/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provlsfonal applfcatton no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. ^91.9.02. filed on 11/15/1999. which claimed the benefit of 
25 the filing date of U.S. provisional applicatton no. 60/108.558. attorney docket ho. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utDlty patent application no. 09/523,460, attomey docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
30 application no. 09/512,895, attomey docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provistonal application no. 
60/121.841. attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatkm no. 09/511,941, attomey docket no. 25791.16.02, filed on 
35 2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
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60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utiDty patent 
application no. 09/588.946. attorney docket no, 25791.17.02, filed on June 7. 2000, 
which claimed the benefit of the filing date of U.S. provisional patent appHcatton 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
5 utility patent application no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.108. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 
10 25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159.033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
15 attomey docket no. 25791,39, filed on 11/12/1999, the disclosures of which dre 
incorporated herein by reference. 

The expansion cone 1440 is coupled to the first support member 1420 and 
Uie third support member 1445. The expanskm cone 1440 is preferably adapted to 
radially expand the expandable tubular member 1435 when the expansion cone 
20 1440 is axially displaced relative to the expandable tubular member 1435. 

In a prefened embodiment, the expanston cone 1440 is provkied 
substantially as disclosed In one or more of the following: (1) U.S. ufillty patent 
application serial no. 09/454,139. attomey docket no. 25791.3.02. filed on 
12/3/1999. which claimed ttie benefit of ttie filing date of U.S. provisnnal patent 
25 application no. 60/1 1 1 .293. attom^ docket no. 25791 .3, filed On 12/7/1 998; (2) U.S. 
utility patent application serial no. 09/510.913. attomey docket no. 25791.7.02, filed 
on 2/23/2000. which claimed ttie benefit of the filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attomey docket no. 25791.8.02, filed on 2/10/2000. v/hich 
30 claimed the benefit of the filing date of U.S. provisional application no. 60/119,611. 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attomey docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546, 
35 filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attomey docket 

66 


no. 25791.11.02, filed on 3/10/2000. which dalrred the beneW of the firing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utilrty patent 
application no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional appncat'on no. 
5 60/121 .841, attorney docket no^ 25791.12. filed on 2/26/1999 and U.S. provisional 
applicatkm no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility appiicatton no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U:S. utility patent 
10 application no. 09/588.946, attorney docket no. 25791 .17.02, filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attomey docket no. 25791.23.02, filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. proviskwal appiic^'on 
15 no. 60/131,106. attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146.203. attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application na 60/1^.039, attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent appiicatton serial no. 
60/162.671, attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
20 applteatton no. 60/159,039, attomey docket no. 25791,36. filed on 10/12,1909; (16) 
U.S. provision^ patent appOcation no. 60/159.033. attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attomey docket no. 25791.39. filed on 11/12/1999. the disclosures of wWch are 
incorporated herein by reference. 
25 The tttird support member 1445 is preferably coupled to the expansion cone 

1440 and tti© packer 1450. The ttiird support member 1445 is preferably adapted to 
convey pressurized fluidic materials and/or electrical cun^ent and/or communication 
signals from a surface locatfon to the packer 1450. The third support member 1445 
may. for example, be conventional commercially available slick wire, braided wire. 
30 colled tut>ing, or drilling stock material. 

The packer 1450 is coupled to tt^e ttiird support member 1445. The packer 
1450 is further preferably adapted to oontrollably coupled to the welibore casing 
1400. The packer 1450 may be any number of conventtonal commercially available 
packer devices. In an alternative embodiment, a bladder, slipped cage assembly or 
35 hydraulto slips may be substituted for the packer 1450. 
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As illustrated in FIG. 14a. the apparatus 1415 is preferably positioned within 
the wellbore casing 1400 with the bottorn of the expandable tubular member 1435 
and the top of the expansfon cone 1440 positioned proximate the opening 1410. 

As illustrated in FIG. 14b. in a prefenred embodiment, the packer 1450 is 

5 then anchored to tfie wellbore casing 1400. In this manner, the expansion cone 
1440 is maintained in a substantially stationary position. 

As illustrated in FIG. 14c, in a prefen^ed embodiment, the expandable tubular 
member 1435 is then lowered towards the stationary expansion cone 1440. In a 
prefen^ embodiment, as illustrated in RG. 14d, the lower end of the expandable 

10 tubular member 1435 impacts the expansion cone 1440 and is radially expanded 
into contact with the wellbore casing 1400. In a preferred embodiment, the lower 
end of the expandable tubular mernber 1435 includes one or more engagement 
devices for engaging the wellbore casing 1400 in order to optimally couple the end 
of the expandable tubular member 1435 to the wellbore casing 1400. 

15 In an alternative embodiment, a compressible cement arxl/or epoxy is then . 

injected into the annular space between the unexpanded portion of the tubular 
memt)er 1435 and the wellbore casing 1400. The compressible cement and/or 
epoxy is then permitted to at least partially cure prior to the Initiation of the radial 
expansion process. In this manner, an annular structural support and fluldic seal Is 

20 provided around the tubular member 1435. 

As illustrated in FIG. 14e, in a prefenned embodiment, the packer 1450 is 
decoupled from the wellbore casing 1400. 

As illustrated in FIG. 14f, in a preferred embodiment, the expansion cone 
1440 is then axially displaced by applying an axial force to the first support member 

25 1420. In a prefenred embodiment, the a)dal displacement of the expansion cone 
1440 radially expands the expandable tubular member 1435 into intimate contact 
with the walls of the wellbore casing 1400. In a preferred embodiment, prior to the 
initiation of the axial displacement of the expansion cone 1440, the coupling 1430 is 
decoupled from the expandable tubular member 1430. 

30 As illustrated in FIG. 14g, in a preferred embodiment, after the expandable 

tubular member 1435 has been completely radially expanded by the axial 
displacement of the expansion done 1440, the opening 1410 In the wellbore casing 
1400 is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the wellbore casing 1400 are optimally provided. More generally, the 


68 


25791.38:13 P83667GB08 

apparatus 1415 is used to repair or form wellbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 15a to 15d. an alternative embodiment of an apparatus 
for coupling an expandable tubular member to a preexisting structure will now be 

5 described. Referring to Fig. .15a, a wellbore casing 1500 Is positioned within a 
subtenanean formation 1505. The wellbore casing 1500 may be positioned in any 
orientation from the vertical direction to the horizontal direction. The wellbore casing 
1500 further includes one or more openings 1510 that may have been the result of 
unintentional damage to the wellbore casing 1500, or due to a prior perforation or 

10 fracturing operation perfomied upon the sumjunding subterranean fonnnation 1505. 
As will be recognized by persons having ordinary skill in the art, the openings 1510 
can adversely affect the subsequent operation and use of the wellbore casing 1500 
unless they are sealed off. 

In a preferred embodiment, an apparatus 1515 is utilized to seal off the 

15 openings 1510 in the wellbore casing 1500. More generally, the apparatus 1515 is 
preferably utilized to fonn or repair wellbore casings, pipelines, or stmctural 
su|;H>orts. 

The apparatus 1515 preferably includes a support member 1520, an 
expandable tubular member 1525, ari expansion cone 1530. a coupling 1535, a 
20 resilient anchor 1 540, and one or more seals 1 545. 

The support member 1520 is preferably adapted to be coupled to a surface 
location. The support member 1520 is further coupled to the expansion cone 1530. 
The support member 1520 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals from a surface 
25 location to the resilient anchor 1540. The support member 1520 may, for example, 
be conventional commercially available slick wire, braided wire, coiled tubing, or 
drilling stock material. 

The expandable tubular member 1525 is removably coupled to the 
expansion cone 1530. In a prefened emtxxJiment, the expandable tubular member 
30 1 525 Includes one or more engagement devices that are adapted to couple wth and 
penetrate the wellbore casing 1500. In this manner, the expandable tubular 
member 1525 is optimally coupled to the wellbore casing 1500. In a preferred 
embodiment, the engagement devices include teeth for biting into the surface of the 
wellbore casing 1500. In a prefered embodiment, the expandable tubular member 
35 1525 further includes one or more sealing membere 1545 on the outside surfece of 
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the expandable tubular member 1525 in order to optimally seal the interface 
between the expandable tubular meml>er 1525 and the weilbore casing 1500.. 

In a prefen-ed embodiment, the expandable tubular member 1525 includes a 
lower section 1550. an Intermediate section 1555. and an upper section 1560. In a 

5 preferred embodiment, the wail thicknesses of the lower and intermediate sections, 
1550 and 1555, are less than the wall thickness of the upper section 1560 in order 
to optimally facilitate the radial expansion of the expandable tubular member 1525. 
In a preferred embodiment, the sealing members 1545 are provkled on the outside 
surface of the upper section 1560 of the expandable tubular member 1525. In a 

10 prefen^d embodiment, the resilient anchor 1540 is coupled to the tower section 
1550 of the expandable hjbular member 1525 in order to optimally anchor the 
expandable tubular member 1 525 to the wellbore casing 1 500. 

In a prefen-ed embodiment, the expandable tubular member 1525 is further 
provided substantially as disclosed in one or rnore of the following: (1) U.S. utility 

15 patent application serial no. 09/454,139. attomey docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the fiGng date of U.S. provistonal patent 
application no. 60/1 1 1 ,293, attomey docket no. 25791,3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attomey docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

20 application no. 6Q/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional applicatkm no. 60/119,611, 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 

25 the filing date of U.S. provisional applteation no. 60/108,558. attomey docket no. 
25791 .9, filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attomey docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

30 application no. 09/512.895, attomey docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841. attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applk:ation no. 09/511,941, attomey docicet no. 25791.16.02. filed on 

35 2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
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60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utaity patent 
appDcation no. 09/588.946, atbmey docket no. 25791.17.02. filed on June 7, 2000. 
which claimed the benefit of the fifing date of U.S. proviskHial patent application 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

5 utility patent application no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisfonal application no. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039. attorney docket no. 

10 25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appfication no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 

15 attorney docket no. 25791.39, filed on 11/12/1999. the discbsures of Whteh are 
incorporated herein by reference. 

The expartsbn cone 1530 Is coupled to the support member 1520 and the 
coupling 1535. The expanston cone 1530 is preferably adapted to radially expand 
the expandable tubular member 1525 when the expansion cone 1530 is axially 

20 displaced relative to the . expandable tubular member 1525. The expansion cone 
1530 may be any number of conventional commercially available expansion cones. 

In a prefenned embodiment, the expanston cone 1530 is provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.139, attorney docket no. 25791.3.02. filed on 

25 12/3/1999, v^ich claimed ttie benefit of the filing date of U.S. provistonal patent 
application no. 60/1 1 1 ,293. attorney docket no. 25791 .3, filed on 1 2/7/1 998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, vy^ich claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent appltcatton 

30 serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000. wt^ch 
claimed the benefrt of the filing date of U.S. provi^onal application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed ttte benefit of 
the filing date of U.S. provisional application no. 60/108.558, attomey docket no. 

35 25791 .9, filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
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filed on 2/18/2000; (6) U.S. utility patent appfication no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000, 
5 which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16:02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 

10 60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7. 2000, 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 26791.23.02, filed on 

15 4/26/2000, which claimed \he benefit of ttie filing date of U.S. provisional application 
no. 60/131,106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203. attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039. attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent appiicatton serial no. 

20 60/162,671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033. attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attomey docket no. 25791.39, filed on 11/12/1999, the dlsdosires of which are 

25 incorporated herein by reference. 

The coupling 1535 is preferably coupled to the support member 1520, the 
expansion cone 1530 and the resilient anchor 1540. The coupling 1535 is 
preferably adapted to convey pressurized fluidic materials and/or electrical current 
and/or communication signals from a surface location to the resilient anchor 1535. 

30 The coupling 1535 may, for example, be conventional commercially available slick 
v^re. braided wire, coiled tubing, or drilling stock material. In a prefen-ed 
embodiment, Uie coupling 1535 is decoupled from the resilient anchor 1540 upon 
initiating the axial displacement of ttie expansion cone 1 530. . 

The resilient anchor 1540 is preferably coupled to the lower section 1550 of ' 

35 the expandable tubular member 1525 and the coupling 1535. The resilient anchor 
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1540 is further preferably adapted to be controllably c»upled to the wellbore casing 
1500. 

Referring to RG3. 16a and 16b. in a preferred embodiment, the resilient 
anchor 1540 includes one or more coiled resilient members 1600 arid corresponding 

5 releasable coupling devices 1605. In a preferred embodiment, the resilient anchor 
1540 is maintained in a compressed elastic position that is controllably released 
thereby causing the resilient anchor 1540 to expand in size thereby releasing the 
elastic energy stored within the resaient anchor 1540, As illustrated in FIG. 16b, in a 
prefenred embodiment, when the coupling device 1605 Is released, the coiled 

10 resilient nnember 1600 at least partially uncoils in the outward radial direction. In a 
preferred embodiment, at least a portion of the coiled member 1600 is coupled to 
the lower section 1550 of the expandable tubular member 1525. In a preferred 
embodinnent, the uncoiled member 1600 thereby couples the lower section 1550 of 
the expandable tubular member 1 525 to the wellbore casing 1500. 

15 The coiled member 1600 may be fabricated from any number of 

conventional commercially availabte resilient materials. In a preferred embodlnnent, 
the coiled nrtember 1600 is fabricated from a resilient material such as. for example, 
spring steel, in a preferred embodiment, the cdied menntier 1600 is fabricated from 
memory nrietais in order to optimally provide control of shapes and stresses. 

20 In a prefened embotDrnent. the releasable coupling device 1605 maintains 

the coiled member 1600 k a coiled position until the device 1605 is released. The 
releasable coupling device 1605 may be any number of conventional commercially 
available releasable coupling devices such as, for example, an explosh^ boK. 

The resilient anchor 1540 may be positioned In any desired orientation. In a 

25 preferred embodiment, the resilient anchor 1 540 is positioned, to apply the maximum 
nomnal force to the walls of the wellbore casing 1500 after releasing the resilient 
anchor 1540. 

In an altemate embodiment, as illustrated in FIGS. 17a and 17b, the resilient 
andior 1540 includes a tubular member 1700. one or more resilient anchoring 
30 members 1705, one or more con^ponding rigid attachments 1710, and one more 
corresponding releasable attachments 1715. In a preferred embodiment, the 
resilient anchoring members 1705 are maintained In compressed elastic condition 
by the con-esponding rigid and releasable attachments, 1710 and 1715. in a 
preferred embodiment, when the corresponding releasable attachment 1715 is 
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released, the oorresponding resilient anchoring memt)er 1705 expands, releasing 
the stored elastic energy, away from the tubular member 170D. 

As illustrated in FIG. 17a, one end of each resilient anchoring member 1705 
is rigidly attached to the outside surface of the tubular member 1700 by a 
5 corresponding rigid attachment 1710. The other end of each resilient anchoring 
member 1705 is removably attached to the outside surface of the tubular member 
1700 by a corresponding releasable attachment 1715. As illustrated in FIG. 17b, in 
a prefen^ed embodiment, releasing the releasable attachment 1715 permits the 
resilient energy stored in the resilient anchoring member 1705 to be released 
10 thereby causing the resilient anchoring member 1705 to swing radially outward from 
the tubular member 1700. 

The tubular member 1700 may be fabricated from any number of 
conventional materials. 

The resilient anchoring members 1705 may be fabricated from any number 
15 of resilient materials. In a preferred embodiment, the resilient anchoring rnembers 
1705 are fabricated from memory metal in order to optimally provide control of 
shapes and stresses. 

The rigid attachments 1710 may be fabricated from any number of 
conventimal commercially available materials, in a preferred embodiment, the rigid 
20 attachments 1710 are fabricated from 4140 steel in order to optimally provide high 
strength. 

The releasable attachments 1715 may be fabricated from any number of 
conventional commercially available devices such as, for example, explosive bolts. 
In another alternative embodiment, as illustrated in FIGS. 18a and 18b, the 
25 resilient anchor 1540 includes a tubular member 1800, one or more anchoring 
devices 1805, one or more resilient memt>ers 1B10, and one or more release 
devices 1815. In a preferred embodiment the anchoring devices 1805 and resilient 
members 1810 are maintained in a compressed elastic position by the release 
devices 1815. As illustrated in FIG. 18b, in a prefened embodiment, when the 
30 release devices 1815 are removed, the anchoring devices 1805 and resifient 
members 1810 are penrutted to expand outwardly in the radial direction. 

The tubular member 1800 preferably includes one or more openings 1820 
for containing the release devices 1815 and for permitting the anchoring devices 
1805 to pass through. The tutMJiar member 1800 may be fabricated from any 
35 number of conventional commercially available materials. In a preferred 
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embodiment the tubular member 1800 is fabricated from 4140 steel in order to 
optimally provide high strength. 

The andioring devices 1805 are housed within the tubular member 1800. 
The anchoring devices 1805 are preferably adapted to at least partially extend 
5 through the corresponding openings 1820 in the tubular member 1800. the 
anchoring devices 1805 are preferably adapted to couple to. 9nd at least partially 
penetrate, the surface of the wellbOTS 1500. The anchoring devices 1805 may be 
fabricated from any number of durable hard materials such as, for example, 
tungsten carbide, machine tool steel, or hard faced steel. In a preferred 

10 embodiment, the anchoring devices 1805 are fabricated from machine tool steel in 
order to optimally provide high strength, hardness, ar\d fracture toughness. 

The resilient members 1810 are coupled to the inside surface of the tubular 
member 1800. The resilient members 1810 are preferably adapted to apply a radial 
force upon the corresponding anchoring devices 1805. In a preferred embodiment, 

15 . when the release devices 1815 release the anchoring devices 1805, the resilient 
members 1810 are preferably adapted to force the anchoring devices at least 
partially through the corresponding openings 1820 into contact with, to at least 
partially penetrate, the wellbore casing 1500. 

the release devices 1815 are positioned within and coupled to the openings 

20 1 820 in the tubular member 1 800. the release devices 1 81 5 are preferably adapted 
to hold the corresponding anchorirtg devices 1805 within the tubular member 1800 
until released by a control signal provided from a surface, or other, location. The 
release devices 1815 may be any number of conventional commercially available 
release devices. In a preferred embodiment, tiie release devices 1815 are pressure 

25 activated in order to optimally provide ease of operation. 

As illustrated in FIG. 15a, the apparatus 1515 is preferably positioned within 
the wellbore casing 1500 with ttie expandable tubular member 1525 positioned in 
opposing relation to the opening 1510. 

As illustrated in FIG. 15b, in a preferred embodiment, the resilient anchor 

30 1540 is then anchored to the wellbore casing 1500. In this manner, the lower 
section 1550 of the expandable tubular member 1525 is anchored to the wellbore 
casing 1500. In a preferred embodiment, the resilient anchor 1540 is anchored t>y a 
control and/or electrical power signal transmitted from a surface location. 

In an attemative embodiment, a compressible cement and/or epoxy is then 

35 injected into the annular space between thei unexpanded portion of the tubular 
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member 1525 and the wellbore casing 1500. The compressible cement and/or 
epoxy Is then pemiitted to at least partially cure prior to the initiation of the radial 
expansion process. In this manner, an annular stmclural support and fluidic seal is 
provided around the tubular member 1 525. 

5 As illustrated in FIG. 15c. in a preferred embodiment, the expansion cone 

1530 is then axially displaced by applying an axial force to the support member 
1520. In a prefenred embodiment, the axial displacement of the expansion cone 
1530 radially expands the expandable tubular member 1525 into intimate contact 
with the walls of th6 wellbore casing 1 500. 

10 As illustrated in FIG. 15d, in a prefen-ed embodiment, after the expandable 

tubular member 1525 has been completely radially expanded by the axial 
displacement of the expansion cone 1530. the opening 1510 in the wellbore casing 
1500 is sealed off by the radially expanded tubular member 1525. In this manner, 
repairs to the wellbore casing 1500 are optimally provided. More generally, the 

15 apparatus 1515 is used to repair or form wellbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 19a. 19b and 19c an alternative embodiment of an 
expandable tubular member 1900 for use in the apparatus 1515 will now be 
described. In a prefenred embodiment, the expandable tubular member 1900 

20 includes a tubular body 1905, one or more resilient panels 1910, one or more 
coresponding engagennent members 1915, and a release member 1920. In a 
prefenred embodiment the resilient panels 1910 are adapted to expand in the radial 
direction after being released by the release member 1920. In this manner, the 
expandable tubular member 1900 is anchored to a preexisting structure such as, for 

25 example, a wellbore casing, an open hole wellbore section, a pipeline, or a stmctural 
support 

The tubular member 1905 is coupled to the resilient panels 1910. The 
tut>ular memt)er 1905 may be any number of conventional commercially available 
expandable tubular members. In a preferred embodiment, the tubular member 1905 
30 is an expandable casing in order to optimally provide high strength. 

The resilient panels 1910 are coupled to the tubular member 1905. The 
resilient panels 1910 are further releasably coupled to the release rnember 1920. 
The resilient panels 1910 are preferably adapted to house the expansion cone 
1530. The resilient panels 1910 are preferably adapted to extend to the position 
35 1925 upon being released by the release member 1920. In a preferred 
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embodiment, the resilient pands 1910 are coupled to the tubular member 1905 by 
welding in order to optimally provide high strength. The resilient, panels 1910 may 
be febricated from any number of conventional commercially available resilient 
materials. In a preferred embodiment, the resilient panels 1910 are fabricated from 
5 spring steel in order to optimally store elastic radially directed energy. 

The engagement members 1915 are coupled to corresponding resilient 
panels. The er^gagenrmnt members 1915 are preferably adapted to engage, and at 
least partially penetrate, the wellbore casing 1 500. or other preexisting structure. 

The release member 1920 is reieasably coupled to the resilient panels 1910. 

10 The release member 1920 is preferably adapted to controUabty release the resilient 
panels 1910 from their initial strained positions in order to permit the rssillent panels 
1910 to expand to their expanded positions 1925. In a prefen^ed embodiment, the 
release member 1920 is reieasably coupled to the coupling 1535. In this manner, 
electrical and/or control and/or hydraulic signals are communicated to and/or from 

15 the release nnember 1920. The release member 1920 may be any number of 
conventional oommerdally available release devices. 

Referring to FIGS. 20a to 20d, an altemative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting sbructure 
will now be described. Referring to Fig. 20a, a wellbore casing 2000 Is positioned 

20 within a subterranean formation 2005. The wellbore casing 2000 rnay be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casirtg 2000 further includes one or more openings 2010 that may have been the 
result of unintentional damage to the yvelibore casing 2000, or due to a prior 
perforation or fracturing operation performed upon the sunounding subterranean 

25 fomnation 2005. As will be recognized by persons having ordinary skill in the art. the 
openings 2010 can adversely affect the subsequent operation and use of the 
welllx)re casir>g 2000 unless they are sealed off. 

, In a preferred embodiment, an apparatus 2015 is utilized to seal off the 
openings 2010 in the wellbore casing 2000. More generally, the apparatus 2015 Is 

30 preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 2015 preferably includes a support member 2020, an 
expandable tubular member 2025, an expansion cone 2030. a coupling 2035, a 
resilient anchor 2040, and one or more seals 2045. 
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The support member 2020 is preferably adapted to be coupled to a surface 
location. The support member 2020 Is further coupled to the expartsion cone 2030. 
The support member 2020 is preferably adapted to convey pressurized fluidic 
n^terials and/or electrical current and/or communication signals from a surface 
location to the anchor 2040. The support member 2020 may, for example, be 
conventional commerdally available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

The expandable tubular member 2025 is removably coupled to the 
expansion cone 2030. In a prefened embodiment, the expandable tubular mfember 
2025 includes one or more engagement devices that are adapted to couple with and 
penetrate the welibore casing 2000. In this manner, the expandable tubular 
member 2025 is optimally coupled to the welibore casing 2000. In a preferred 
embodiment, the engagement devices include teeth for biting into the surface of the 
welibore casing 2000. In a preferred embodiment, the expandable tubular member 
2025 further includes one or more sealing members 2045 on the outside surface of 
the expandable tubular member 2025 in order to optimaUy seal the interface 
between the expandable tubular member 2025 and the welibore casing 2000. 

Ih a preferred embodiment, the expandable tubular n)ember 2025 includes a 
lower section 2050, an intennediate sectton 2055, and an upper section 2060. In a 
prefened embodiment, the wall thicknesses of the tower and intermediate sections, 
2050 and 2055, are less than the wall thickness; of the upper sectton 2060 in onjer 
to optimally facilitate the radial e^qparision of the expandable tubular mennber 2025. 
In a preferred embodiment, the sealing members 2045 are provided on the outside 
surface of the upper section 2060 of the expandable tubular member 2025. In a 
preferred embodiment, the resilient anchor 2040 is coupled to the lower section 
2050 of the expandable tubular member 2025 In order to optimally anchor the 
expandable hjbular member 2025 to the welibore casing 2000. 

In a prefened embodiment, the expandable tubular member 2025 is further 
provkJed substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139, attamey docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
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serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
da'rmed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. uGlity patent appilcatton serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/1S/199i9, which claimed the benefit of 
5 the filing date of U.S. provisional applicatton no. 60/108,558, attorney dbdcet no. 
25791.9. filed on 11/16.1998; (5) U.S. provisbnal patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional aqDplk^tion no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 

10 application no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02, filed on 

15 2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attorney docket no. 25791.17.02, filed on June 7. 2000. 
which dalmed the benefit of the fiDng date of U.S. provisbnal patent application 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

20 utility patent applicatton no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, whk:h claimed ttie benefit of the filing date of U.S. provisional application 
ho. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional applteatton no. 60/146,203, attonney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional appllcaUon no. 60/143,039, attorney docket no. 

25 25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. pro>rfslonal patent application no. 60/165,228. 

30 attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
. incorporated herein by reference. 

The expansion cone 2030 is preferably coupled to the support member 2020 
and Uie coupling 2035. The expanston cone 2030 is preferably adapted to radially 
expand the expandable tubular member 2025 when the expansion cone 2030 is 

35 axtally displaced relative to ttie expandable tubular member 2025. 
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in a preferred embodiment, the expansion cone 2030 Is provided 
substantially as disclosed in one or mote of the following: (1). U.S. utility patent 
application serial no. 09/454.139, attorney dodcet no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
5 application no. 60/111,293. attorney dodcet no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which. 

10 . claimed the benefit of the filing date of U.S. provisional application no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 

15 . faed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney dock^ . 
no. 25791.1 1.Q2. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
appRcafion no. 09/512.895, attonney docket no. 25791.12.02. filed on 2/24^000. 
whk:h claimed the benefit of the filing dates of U.S. provisional appiteation no. 

20 60/121.841. attorn^ docket no. 25791.12. filed on 2/26/1999 and U.S. proviskmal 
applkation no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utiHty applfcation no. 09/51 1.941, attomey docket no. 25791.16.02, filed on 
2/24/2000. which claimed the benefit of tiie filing date of U.S. provisional serial no. 
60/121,907, attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 

25 application no. 09/588,946, attomey docket no. 25791.17.02, filed on June 7, 2000, 
which claimed ttie benefit of tiie filing date of \J.S> provisional patent application 
serial no. 60/137,998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attomey docket no. 25791.23.02, filed on 
4/26/2000, which claimed Uie benefit of the filing date of U.S. provisional application 

30 no. 60/131,106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
proviskMial appilcatton no. 60/146,203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 

35 appBcation no. 60/159.039. attomey docket no. 25791.36, filed on 10/12.1999; (15) 
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U.S. proN^sional patent application no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. pro^^5ional patent application no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The coupling 2035 is- preferably coupled to the support member 2020, the 
expansion cone 2030, and the anchor 2040. The coupfing 2035 is preferably 
adapted to convey pressurized fluidic materials and/or electrical current and/or 
communication signals from a surface location to the anchor 2035. The coupling 
2035 may. for example, be conventional commercially available slick wire/ braided 
wire, coiled tubing, or drilling stock material. In a prefen-ed embodiment, the 
coupling 2035 is decoupled from the anchor 2040 upon Initiating the axial 
displacement of the expansion cone 2030. 

The anchor 2040 is preferably coupled to the lower section 2O50 of the 
expandable tubular member 2025 and the coupling 2035. The anchor 2040 is 
further preferably adapted to be controllably coupled to the wellbore casing 2000. 

Referring to FIGS. 21a and 21b, in a prefenned embodiment, the anchor 2040 
Includes a housing 2100, one or more spikes 2105, and one or more corresponding 
actuators 2110. In a prefen^d embodiment, the spikes 2105 are outwardly 
extended by the conesponding actuators 2110. In an alternative embodiment, the 
spikes 2105 are outwardly actuated by displacing the apparatus 2015 upwardly. In 
another alternative embodiment, the spikes 2105 are outwardly extended by placing 
a quantity of fluidic material onto the spikes 2105. 

The housing 2100 is coupled to the lower section 2050 of the expandable 
tubular member 2025, the spikes 2105, and the actuators 2110. The housing 2100 
is further preferably coupled to the coupling 2035. In a preferred embodwnent. the 
housing 2100 is adapted to convey electrical, communication, and/or hydraulic 
signals from the coupling 2035 to the actuators 21 1 0. 

The spikes 2105 are preferably movably coupled to the housing 2100 and 
the con-esponding actuators 21 10. The spikes 2105 are preferably adapted to pivot 
relative to the housing 2100. The spikes 2105 are further preferably adapted to 
extend outwardly in a radial direction to engage, and at least partially penetrate, the 
wellbore casing 2000. or other preexisting stnjcture such as, for example, the 
wellbore. Each of the spikes 2105 further preferably Include a concave upwardly 
^ng surface 2115. In a prefenred embodiment, the placement of a quantity of 
fluidic material such as, for example, a barite plug or a flex plug, onto the surfaces 
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2115 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the wellbora casing 2000. or other preexisting structure such as, for 
example, ttie wellbore. Alternatively, the upward displacement of the apparatus 
2015 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
5 engage the welB>ore casing 2000, or other preexisting structure such as, for 
example, the wellt>ore. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
corresponding spikes 2105. The actuators 2110 are preferably adapted to apply a 
force to the corresponding spikes 2105 suffident to pivot the corresponding spikes 

10 2105 outwardly and away from the housing 2100. The actuators 2110 may be any 
number of conventional commerdally avsulable actuators such as, for example, a 
spring, an electric or hydraulic motor, a hydraulic piston/cylinder. In a preferred 
embodiment, the actuators 2100 are hydraulic pistons in order to optimally provide 
ease of operatbn. In an alternative embodiment, the aerators 2110 are omitted 

1 5 and the spikes are pivotally coupled to the housing 2100. 

Referring to FIGS. 22a, 22b, and 22c in an alternative embodiment, the 
anchor 2040 includes the houdng 2100, one or more petal baskets 2205, and one 
or more corresponding actuators 2110. In a preferred embodiment, the petal 
baskets 2205 are outwardly extended by the corresponding actuators 2110. In an 

20 alternative embodiment the petal baskets 2205 are outwardly actuated by 
displacing the apparatus 2015 upwardly. In another alternative embodiment, the 
petal baskets 2205 are outwardly extended by placing a quantity of fluidic material 
onto the petal baskets 2205. 

. The housing 2100 is coupled to the lower sectton 2050 of the expandable 

25 tubular member 2025. the petal baskets 2205, and the actuators 21 1 0. 

The petal baskets 2205 are preferably nnovably coupled to the housing 2100 
and the corresponding actuators 2110. The petal baskets 2205 are preferably 
adapted to pivot relative to the housing 2100. The petal baskets 2205 are further 
preferably adapted to extend outwardly in a radial directton to engage, and at least 

30 partially penetrate, the wellbore casing 2000, or other preexisting structure. As 
illustrated in FIG. 22c, each of the petal baskets 2205 further preferably include a 
concave upwardly facing surface 2215. In a preferred embodiment, the placement 
of a quantity of fluidic material such as, for example, a barite plug or a flex plug, onto 
the surfaces 2215 causes the petal baskets 2205 to pivot outwanJIy away from the 

35 housing 2100 to engage the wellbore casing 2000, or other preexisting structure. 


. 25791 ^.13 P83667GB06 

AKematively, the weight of the fluidic materials placed onto the petal baskets 2205 is 
sufficient to anchor the expandat>ie tut>ular member 2025. Aitematively, the upward 
displacement of the apparatus 2015 causes the petal baskets 2205 to pivot 
outwardly away from the housing 2100 to engage the wellbore casing 2000, or other 
5 preexisting structure. 

The apluators 2110 are preferably coupled to the housing 2100 and the 
corresponding petal baskets 2205. The actuators 2110 are preferably adapted to 
apply a force to the corresponding petal baskets 2205 sufficient to pivot the 
corresponding petal baskets 2205 outwardly and away from the housing 2100. In 
10 an aitemative embodiment the actuators 2110 are omitted and the petal baskets 
are pivotalty coupled to the hpusing 2100. 

in an alternative embodiment, the anchor 2040 includes one or more spikes 
21 05 and one or more petal baskets 2205. 

As illustrated in FiG. 20a, the apparatus 2015 is preferably positioned within 
15 the wellbore casing 2000 with the expandable tubular member 2025 positioned in 
opposing relation to the opening 2010. 

As illustrated in FIG. 20b, in a prefened embodiment, the anchor 2040 is 
then anchored to the wellbore casing 2000. In this manner, the tower section 2050 
of the expandable tubular member 2025 Is anchored to the wellbore casing 2000 or 
20 the wellbore casing. In a preferred embodiment, the anchor 2040 is anchored by a 
control and/or (slectrical power signal transmitted from a surface location to the 
actuators 2110 of the anchor 2040. In an aitemative embodiment, the anchor 2040 
is anchored to the wellbore casing 2000 by upwardly displacing the apparatus 2015. 
In an aitemative embodiment, the anchor 2040 is anchored to the wellbore casing 
25 2000 by placing a quantity of a fluidic material such, for example, a barite plug or a 
flex plug, onto the spikes 2105 or petal baskets 2205 of the anchor 2040. in an 
aitemative embodiment, thie anchor 2040 is omitted, and the apparatus 2015 is 
anchored by placing a quantity of a fluidic material such, for example, a barite plug 
or a flex plug, onto at least the lower and/or the intemnediate sections, 2050 and 
30 2055. of the expandable tubular member 2025. 

In an attemative embodiment, a compressible cement and/or epoxy is then 
injected mto the annular space between the unexpended portion of the tubular 
member 2025 and the wellbore casing 2000. The compressible cement and/or 
epoxy is then pennitted to at least partially cure prior to the initiation of the radial 
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expansion process. In this manner, an annular structural support and fluldic seal is 
provided around the tubular memt>er 2025. 

As illustrated in FIG; 20c in a preferred embodiment, the expansion cone 
2030 is then axiaily displaced by applying an axial force to the support member 
2020. In a preferred embodiment, the axial displacement of the expansion cone 
2030 radially expands the expandable tubular member 2025 into intimate contact 
with the walls of the welibore casing 2000. 

As illustrated in FIG. 20d, In a preferred embodiment, after the expandable 
tubular member 2025 has been completely radially expanded by the axial 
displacement of the expansion cone 2030, the opening 2010 (n the welibore casing 
2000 is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the welibore casing 2000 are optimally provided. More generally, the 
apparatus 2015 is used to repair or form welibore casings, pipelines, and structural 
supports. 

Refemng to FIGS. 23a to 23e. art alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 23a. a welibore casing 2300 and an open 
hole welibore section 2305 are positioned within a subtenranean fbmiation 2310. 
The welibore casing 2300 and the open hole welibore section 2305 may be 
posittoned in any orientation from the vertical direction to the horizontal direction. 

In a prefenBd embodiment, an apparatus 2320 Is utilized to form a new 
section of welibore casing within the open hole welibore section 2305. More 
generally, the apparatus 2320 is preferably utilized to fonn or repair welibore 
casings, pipelines, or structural supports. 

The apparatus 2320 preferably includes a support member 2325, an 
expandable tubular member 2330. an expansion cone 2335. one or more upper 
sealing members 2340. and one or nnore sealing members 2345. 

The support membe^r 2325 is preferably adapted to be coupled to a surface 
location. The support member 2325 is further coupled to the expansion cone 2335. 
The support member 2325 may. for example, be conventional commercially 
avaaable sfidc wire, braided wire, coiled tubing, or driHing stock material. 

The expandable tubular member 2330 is removably coupled to the 
expansion cone 2335. In a prefemed embodiment, the expandable tubular member 
2025 further includes one or more upper and lower sealing members, 2340 and 
2345, on the outside surface of the expandable tubular member 2330 In order to 
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optimally seal the interface between ttie expandable tubuter member 2330 and the 
welibore casing 2300 and the open hole wellbore section 2305. 

In a preferred embodiment, the expandable tubular member 2025 further 
includes a lower section 2350. an intemnediate section 2355, and an upper section 
5 2360. In a preferred embodiment, the wall thldonesses of the lower and 
IntamMdiate se^ns, 2350 and 2355, are less than the waH thickness of the upper 
section 2360 in order to optimally facflKate the radial expansion of the expandable 
tubular nrtember 2330. In a preferred embodiment, the lower section 2350 of the 
expandable tubular member 2330 includes one or more sbts 2365 adapted to 

10 pemiit a fluidic sealing material to penetrate the lower section 2350. 

In a prefen-ed embodiment, the expandable tubular member 2330 is further 
provided substantially as disclosed In one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139. attorney dod<et no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 

15 application no. 60/111.293. attorney dodtet no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docl<et no. 25791.7.02, filed 
on 2/23/2000, wMch daimiad the benefit of the filing date of U.S. pnavisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000. wNch 

20 claimed the benefit of the filing date of U.S. provisional appOcation no. 60/1 19.61 1 , 
atlonrwy docket no. 25791.8; (4) U.S. utility patent appOcation serial no. 09/440.338, 
attonrwy docket no. 25791.9.02. filed on 11/15/1999, which dalmed the benefit of 
the filing date of U.S. provi^onal application no. 60/108.558, attorney docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. piiovisnnal patent application no. 60/183.546. 

25 filed on 2/18/2000; (6) U.S. utility patent appDcation no. 09/523.460. attpmey docket 
no, 25791.1 1.02. filed on 3/10/2000. which daimed the benefit of the filing date of 
U.S. provisional applicaUon no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
whidi daimetd the benefit of the filing dates of U.S. provisional application no. 

30 60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appOcation no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2/24/2000, which dalmed the benefit of the filing date of U.S. provistonal serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 

35 appOcation no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
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Which daimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney dodcet no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney dodcet no. 25791.23.02. filed on 
4/26/2000, which daimed the t>enefit of the fifing date of U.S. provisional application 
no. 60/131,106. attorn^ dodwt no. 25791.23. fBed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203. attorney docicet no. 25791.25, filed on 
7/29/1999; (12) U.S. provisioruil application no. 60/143.039. attorney docicet no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney dodcet no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attorney docket no. 25791.36. fBed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docicet no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228, 
attorney docket no. 25791.39, filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

The expansion cone 2335 is preferably coupled to the support member 
2325. The expansion cone 2335 is further preferably removably coupled to the 
expandable tubular member 2330. The expansion cone 2335 is preferably adapted 
to radially expand the expandable tubular member 2330 when the expansion cone 
2335 is axially displaced relative to the expandable tubular member 2330. 

In a preferred embcxiiment, the expanskxfi cone 2335 is provided 
substantially as disdosed in one or more of the fdtowing: (1) U.S. utility patent 
appKcation serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which daimed the benefit of the filing date of U.S. provistonal patent 
application no. 60/11 1.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which daimed the benefit of the filing date of U.S. provistonal 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appGcation 
serial no. 09/502,350* atlomey docket no. 25791. 8.02* filed on 2/10^000, whtoh 
daimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attomey docket no. 25791.9.02, filed on 11/15/1999. which daimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558. attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attomey docket 
no. 25791.11.02. filed on 3/10/2000, wttich daimed the benefit of the filing date of 
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U.S. provisional application no. 60/124.042, fSed on 3/11/1999; (7) U.S. utility patent 
appfication no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
5 application no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02, filed on 
2/24/2000. which dainned the t>enefit of the filing date of U.S. provisional serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utilrty patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 

10 which claimed the t)enefit ol the filing date of U.S. provisional patent application 
serial no. 60/137.998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

15 provisional application no.. 60/146,203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provlstonal appllcatton no. 60/143,039. attomey docket no. 
25791.26. filed on 7/9|/1999; (13) U.S. provisional patent applteation serial fio. 
60/162.671, attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applicatton no. 60/169.039, attomey docket no. 25791.36, filed on 10/12,1999; (15) 

20 U.S. provisional patent applicafion no. 60/159,033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
attomey docket no. 25791.39, filed on 11/12/1999, ttie disck>sures of which are 
incorporated herein by reference. 

The upper sealing member 2340 is coupled to the outside surface of the 

25 upper section 2360 of the expandable tubular member 2330. The upper sealing 
member 2340 is preferably adapted to fluidicly seal ttie interface between the 
radially expanded upper section 2360 of ttie expandable tubular member 2330 and 
the wellbore casing 2300. The upper sealing member 2340 may be any number of 
conventional conrimerclalty available sealing members. In a prefen-ed embodiment, 

30 ttie upper sealing member 2340 is a viton mbber in order to optimally provide load 
carrying and pressure sealing capactty. 

The tower sealing member 2345 is preferably coupled to the outside surface 
of Vhe upper sectton 2360 of ttie expandable tubular member 2330. The lower 
sealing member 2340 is preferably adapted to fluidicly seal ttie interface between 

35 ttie radially expanded upper section 2360 of ttie expandable tubufar member 2330 
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and the open hole welibore section 2305. The lower sealing member 2345 may be 
any number of conventional commercially available sealing members. In a preferred 
embodiment, the liower sealing memt^er 2345 is viton rubt}er in order to optimaily 
provide load canying and sealing capacity. 
5 As illustrated in FIG. 23a, the apparatus 2320 is preferably positioned within 

the welibore casing 2300 and the open hole welibore section 2305 with the 
expandable tut}ular member 2330 positioned in overlapping relation to the wellt>ore 
casing 2300. 

As lilustFated In FIG. 23b, in a preferred embodiment, a quantity of a 
10 hairdenable fluidic sealing material 2365 is then injected into the open hole welibore 
section 2305 proximate to the lower section 2350 of the expandable tubular member 
2330. The sealing material 2365 may be any number of conventional commercially 
available sealing materials such as, for example, cement and/or epoxy resin. In a 
prefen^ embodiment, the hardenable fluidic sealing material 2365 at least partially 
15 enters the slots provided in the lower section 2350 of the expandable tubular 
member 2330. 

As aiustrated in FIG. 23c, the hardenable fluidic sealing material 2365 is 
preferably then pennttted to at least partially cure. In tNs manner, the lower section 
2350 of the expandable tubular member 2330 is anchored to the open hole welibore 
20 section 2305. 

In an aKemative embodiment, a compressible cement and/or epoxy is then 
Injected into the annular space between the unexpanded portion of the tubular 
member 2330 and the welibore casing 2300. The compressible cement and/or 
epoxy is then pennitted to at least partially cure prior to the initiation of the radial 

Z5 expansion pn^cess. In this manner, an annular structural support and fluidic seal is 
provided around the tubular member 2330. 

As illustrated in FIG. 23d, in a preferred embodiment, the expansion cone 
2335 is then axiaBy displaced by applying an axial force to the support member 
2325. In a preferred embodiment, the axfel displacement of the expansion cone 

30 2335 radially expands the expandable tubular member 2330 into intimate contact 
with the walls of the welibore casing 2300. 

As illustrated in FIG. 23e. in a preferred embodiment after the expandable 
tubular member 2330 has been completely radially expanded by the axial 
displacement of the expansion cone 2335, a new section of welibore casing is 

35 formed that preferably Includes the radially expanded tubular member 2330 and an 
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outer annular layer of a fluidic sealing material. More generally, the apparatus 2320 
is used to repair or fbrni wellbore casings, pipelines, and structural supports. 

Refening to FIGS! 24a to 24c, an alternative emt)odiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
5 will now be described. Refening to Fig. 24a, a wellbore casing 2400 and an open 
hole weBbore section 2405 are positioned within a subtenranean fomnation 2410. 
The weDbore casing 2400 and the open hole wellbore section 2405 may be 
positioned in any orientation from the vertical direction to approximately the 
horizontal direction. 

10 In a prefen-ed embodiment an apparatus 2420 is utilized to fonn a new 

sedicm of wellbore casing within the open hole wellbore section 2405. More 
generally, the apparatus 2420 is preferably utilized to fomi or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2420 preferably includes a support member 2425, an 

15 . expandable tutiutar member 2430, an expansion cone 2435, a coupling 2440i a 
packer 2445, a mass 2450, one or more upper sealing nnembers 2455, and one or 
more sealing members 2460. 

The support member 2425 Is preferably adapted to be coupled to a surface 
location. The support member 2425 Is further coupled to the expansion cone 2435. 

20 The support member 2425 is preferably . adapted to convey eiectrical, 
communication, and/or hydraulic signals to and/or from the packer 2445. The 
support nrember 2425 may, for exarhple, be conventional commercially available 
slick wire, braided wire, coiled tubing, or drilling stock material. 

The expandable tubular member 2430 is removably coupled to the 

25 expansion cone 2435 and the packer 2445. The expandable tubular member 2430 
is further preferably coupled to the mass 2450. In a prefen^ embodiment, the 
expandable tubular member 2430 further includes one or more upper and lower 
sealing members. 2455 and 2460. on the outside surface of the expandable tubular 
member 2430 in order to optimally seal the interface between the expandable 

30 tubular member 2430 and the wellbore casing 2400 and the open hole wellbore 
sectton 2405. 

In a prefened embodiment, the expandable tubular member 2430 further 
includes a lower section 2465, an intermediate section 2470, and an upper section 
2430. In a prefen^ed embodiment, the wall thicknesses of the lower and 
35 intermedidte sedtons. 2465 and 2470, are less than the wall thickness of the upper 
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section 2475 in order to optimally facilitate the radial expansion of the expandable 
tubular member 2430. In a preferred embodiment, the lower section 2465 of the 
expandable tubular memtier 2430 is coupled to the mass 2450. 

In a preferred embodiment the expandable tubular member 2430 is further 
5 provided substantially as disclosed in one or more of the following: 

The expansion cone 2435 is preferably coupled to the support member 2425 
and the coupling 2440. The expansbn cone 2435 is further preferably removably 
coupled to the expandable tubular member 2430. The expansion cone 2435 is 
preferably adapted to radially expand the expandable tubular member 2430 when 
10 the expansion cone 2435 is axially displaced relative to the expandable tubular 
member 2430. 

In a preferred embodiment, the expansion cone 2435 Is provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.1 39» attorney docket no. 25791.3.02. filed on 

15 12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attomey docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 

20 serial no. 09/502,350, attomey docket no. 25791.8,02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisbnal applicatkxi no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent, application serial no, 09/440,338, 
attomey docket no. 25791.9.02. filed on 11/15/1999, which da'imed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attomey docket no. 

25 25791 .9, filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application r\o\ 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attomey docket no. 25791.12.02. filed on 2/24/2000, 

30 which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applteaUon no. 09/511,941, attomey docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 

35 60/121,907, attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
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application no. 09/588.946. attorney doclcet no. 25791.17.02. filed on June 7, 2000, 
which daoned the benefit of the filing date of U.S. pnsvisionai patent application 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attorney docket no. 25791.23.02, filed on 
5 4/26/2000. which claimed the benefit of the filing date of U.S. provision^ application 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 

10 60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/1^1999, the disctosures of which are 

15 incorporated herein by reference. . 

The coupling 2440 is preferably coupled to the support member 2425 and 
ttie expansion cone 2435. The coupling 2440 is preferably adapted to convey 
electrical, communkatnn, and/or hydraulic signals to and/or from the packer 2445. 
The coupBng 2440 may be any nuniber of conventional support members such as. 

20 for example, commercially availabte slick wire, braided wire, coiled tubing, or driHing 
stock material. 

The packer 2445 is coupled to ttie coupling 2440. The packer 2445 is further 
removably coupled to the lower section 2465 of ttie expandable wellbore cashg 
2430. The packer 2445 is preferably adapted to provide sufficient frictionai force to 

25 support ttie lower section 2465 of ttie expandable wellbore casing 2430 and tt\e 
mass 2450. the packer 2445 may be any number of conventional commercially 
available packers. In a preferred embodiriient, ttie packer 2445 Is an RTTS packer 
available from Halliburton Energy Services in order to optimally provide multiple sets 
and releases. In an altemative embodiment, hydraulte slips may be substituted for. 

30 or used to supplement, the packer 2445. 

The mass 2450 Is preferably coupled to ttie lower section 2465 of the 
expandable hJbular member 2430. The mass 2450 is preferably selected to provide 
a tensile load on the lower section 2465 of ttie expandable tubular member 2430 
ttiat ranges from about SO to 100 % of ttie yieW point of ttie upper section 2475 of 

35 ttie expandable tubular member 2430. In ttiis manner, when ttie packer 2445 Is 
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released, the axial force provided by the mass 2450 optimally radially expands and 
extrudes the expandable tubular member 2430 off of the expansion cone 2435. 

The upper sealing member 2455 is preferably coupled to the outside surface 
of the upper secb'on 2475 of the expandable tubular member 2430. The upper 
5 sealing member 2455 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the wellbore casing 2400. The upper sealing member 2455 may be any 
numl>er of conventional commercially available sealing members. In a preferred 
embodiment, the upper sealing member 2455 is vifon rubber in order to optimally 

1 0 provide load carrying and pressure sealing capadty. 

The lower sealing member 2460 is preferably coupled to the outside surface 
of the upper section 2475 of the expandable tubular member 2430. The lower 
sealing member 2460 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 

15 and the open hole wellbore section 2405. The lower sealing member 2460 may be 
any nunnl>er of conventtonal commerdally available sealing members. In a preferred 
embodiment the lower sealing member 2460 is viton mbber in order to optimally 
provide lead bearing and sealing capacity. 

As illustrated in FIG. 24a. the apparatus 2420 is preferably positioned within 

20 the wellbore casing 2400 and the open hole wellbore section 2405 with the 
expandable tubular member 2430 positioned in overlapping relation to the wellbore 
casing 2400. In a prefened embodiment, the weight of ttie mass 2450 is supported 
by the support member 2425. the expansion cone 2435. the coupling 2440, tiie 
packer 2445. and tt)e lower section 2465 of the expandable tubular member 2430. 

25 In tills manner, the intemiediate section 2470 of ttie eixpandable tubular member 
2430 preferably does not support any of the weight of tiie mass 2450. 

As illustrated in FIG. 24b. in a preferred embodiment, ttie packer 2445 is 
then released from connection with the lower section 2465 of tiie expandable tubular 
member 2430, In ttiis manner, the mass 2450 is preferably now supported by the 

30 support member 2425. expansion cone 2435, and the lower and intenmediate 
sections, 2465 and 2470, of the expandable tubular member 2430. |n a prefenred 
embodiment, the weight of the mass 2450 Uien causes tiie expandable tubular 
merhber 2430 to be radially expanded by. and extruded off of, the expansion cone 
2435. In a preferred embodiment, during the extaiision process, the position of the 
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support , member 2425 is adjusted to ensure an overlapping relation between the 
expandable tubular member 2430 and the wellbore casing 2400. 

in an alternative embodiment, a compressible cement and/or epoxy is 
injected into the annular space between the unexpanded portion of the tubular 
member 2430 and the wellbore casing 2400 before and/or during the extrusion 
process. The compressible cement and/or epoxy Is then preferably pemnltted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an anriular structural support and fluidic seal is provided around the tubular 
member 2430. 

As illustraterf in FIG. 24c, in a preferred embodiment, after the expandable 
tubular member 2430 has been completely extmded off of the expansion cone 2435, 
a new section of wellbore casing is fonned that preferably includes the radially 
expanded tubular member 2430 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2420 is used to repair or fonm wellbore 
casings, pipelines, and structural supports. 

In an alternative embodiment, the mass 2450 is positioned on top of the 
upper section 2475 of the tubular member 2430. In a preferred embodiment, the 
mass 2450 is fabricated from a thick walled tubular member that is concentric with 
respect to the support nnember 2425. and also rests on top of the upper section 
2475 of the tubular member 2430. In thfe manner, when the expansion cone 2435 
exits the tubular member 2430, the expansbn cone will cany the mass 2450 out of 
the wellbore 2405. 

Referring to FIGS. 25a to 25c, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
m now be described. Referring to Fig. 25a. a wellbore casing 2500 and an open 
hole wellbore section 2505 are positioned within a subteranean fonnation 2510. 
The wellbore casing 2500 and the open hole wellbore section 2505 may be 
positioned in any orientation from the vertical direction to approx&tiately the 
horizontal direction. 

In a preferred embodiment, an apparatus 2520 is utilized to fonn a new 
section of wellbore casing within the open hole v^^llbore section 2505. More 
generally, the apparatus 2520 is preferably utilized to fomi or repair wellbore 
casings, pipelines, or structurat supports. 

The apparatus 2520 preferably indudes a Support member 2525, . an 
expandable tubular rnembler 2530. an expansion cone 2535, a chamber 2440, an 
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end plate 2545, one or more upper sealing members 2555, and one or more sealing 
members 2560. 

The support member 2525 is preferably adapted to be coupled to a surface 
location. The support member 2525 is further coupled to the expansion cone 2535. 
5 The support member 2525 is preferably adapted to convey fluidic materials to and/or 
from the chamber 2540. The support member 2525 may. for example, be 
conventional commercially available slick wire, braided wire, coiled tubing. or drilling 
stock material. 

The expandable tubular member 2530 is removably coupled to the 

10 expansbn cone 2535. In a preferred embodiment, the expandable tubular member 
2530 further includes one or more upper and lower sealing members, 2555 and 
2560, on the outside surface of the expandable tubular member 2530 in order to 
optimally seal the interface between the expandable tubular member 2530 and the 
wellbore casing 2500 and the open hole wellbore section 2505. 

15 in a preferred embodiment,, the expandable tubular member 2530 further 

includes a lower section 2565, an intermediate sectton 2570, and an upper section 
2530. In a preferred embodiment, the wall thicknesses of the lower and 
intemnediate secttons, 2565 and 2570, are less than the wall thickness of the upper 
sectton 2575 in order Id optimally facilitate the radial expansion of the expandable 

20 tubular member 2530. 

In a preferred embodiment, the lower section 2565 of the expandable tubular 
member 2530 further indudeslhe chamber 2540 and the end plate 2545. 

In a preferred embodiment, the expandable tubular member 2530 is further 
provided substantially as disctosed in one or more of the following: (1) U.S. utility 

25 patent application serial no. 09/454.139, attomey docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
applicatfon no. 60/1 1 1 ,293. attomey docket no. 25791 .3. filed on 1 2^/1 998; (2) U.S. 
utility patent application serial no! 09/510.913, attomey tJocket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 

30 application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serisd no. 09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000. which, 
claimed the benefit of the filing date of U.S. proviislonal application no. 60/1 19,61 1 , 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attomey docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 

35 the filing date of. U.S. provisional application no. 60/108,558. attomey docket no. 
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25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18/2000: (6) U.S. utility patent appfication no. 09/523.460, attorney dodwt 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional appHcation no. 60/1 24.042, filed on 3/1 1/1 999; (7) U.S. utiiity patent 
5 appHcation no. 09/512,895, attorney dodcet no. 25791.12.02. filed on 2/24/2000, 
which claimed, the lienefit of the filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02. filed on 

10 2/24/2000. which claimed the benefA of the filing date of U.S. provlsfonal serial no. 
60/121,907, attorney docket no. 25791 .16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attorney docket no. 25791.17.02, filed on June 7. 2000, 
which claimed the tienefit of the filir^ date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

15 utTily patent applcation no. 09/559.122, attomey docket no. 25791.23.02, filed on 
4/26/2000, whtoh claimed the benefit of the filing date of U.S. pioviskinal applfeation 
no. 60/131,106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146,203. attorney docket no. 2579125, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attomey docket no. 

20 25791.26, filed on 7/9/1999; (13) U.S. provisional patent appHcation serial no. 
60/162,671, attomey docket no. 25791.27, filed on 1 1/1/1999; (14) U.S. provisional 
application no. 60/159,039, attomey docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159.033. attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 

25 attomey docket no. 25791.39. filed on 11/12/1999, the disctosures of whteh are 
incorporated herein by reference. 

The expansion cone 2535 is preferably coupled to the support member 
2525. The expansion cone 2535 is further preferably removably coupled to the 
expandable tubular member 2530. The expansion cone 2535 is preferably adapted 

30 to radially expand the expandable tubular member 2530 when the expansion cone 
2535 Is axially displaced relative to the expandable tubular member 2530. The 
aqpansion cone 2535 is further preferably adapted to convey fluidic materials to 
aiid/or from the chamber 2540. 

In a preferred embodiment, the expansion cone 2535 is provided 

35 substantially as disclosed In one or more of the foltowing: (i) U.S. utility patent 
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application serial no. 09/454,139. attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisionai patent 
application no. 60/111.293, attorney dodcet no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attorney docket no. 25791 .7.02, filed 
5 on 2/23/2000, which claimed the benefit of tiie fifing date of U.S. provisional 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional applicatton no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent applteation serial no. 09/440.338. 

10 attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed ttw benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.1 1.02. filed ori 3/10/2000. virtiich claimed the benefit of ttie flHng date of 

15 U.S. provisional application no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 
applnation no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provistonal appGcation no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. previstonal 
applteation no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 

20 U.S. utility applteation no. 09/511.941, attorney docket no. 25791.16.02, filed oh 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utilily patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7. 2000. 
whteh claimed the benefit of the filing date of U.S. proviskmal patent application 

25 serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203, attomey docket no. 25791.25, filed on 

30 7/29/1999; (12) U.S. provisional applteation no. 60/143.039. attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent appUcation serial no. 
60/162.671, attomey docket no. 25791.27. filed on 11/1/1999; (14) U;S. provisional 
application no. 60/159,039, attomey docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159.033, attomey docket no. 25791.37. 

35 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
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attorney docket no. 25791. 39» filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

The chamt)er 2540 Is defined by the interior portion of the lower section 2565 
of the expandable tubular member 2530 below the expansion cone 2535 and at>ove 
5 the end plate 2545. The chamber 2540 is preferably adapted to contain a quantity 
of a fiuidic materials having a higher density than the fiuidic materials outside of the 
expandable tubular member 2530. 

The upper sealing member 2555 is preferably coupled to the outside surface 
of the upper section 2575 of the expandable tubular member 2530. The upper 
10 sealing member 2555 is preferably adapted to fiuidicly seal the interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the wellbore casing 2500. The upper sealing member 2555 may be any 
number of conventional commercially ayaSable sealing members. In a preferred 
enAxxlinrient. the upper sealing member 2555 is viton rubber In order to optimally 
1 5 provide load carrying and priessure sealing capacity. 

The lower sealing member 2560 is preferably coupled to the outside surface 
of the upper section 2575 of the expandable tubular member 2530. The lower 
sealing member 2560 is preferably adapted to fluididy seal the internee between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
20 and the open hole wellbore section 2505. The lower sealing member 2560 may be 
any number of conventional oommerdatly available sealing members. In a preferred 
embodiment, the lower sealing member 2560 is viton mbber In order to optimally 
provide load canying and pressure sealing capacity. 

As illustrated in FIG. 25a, the apparatus 2520 is preferably positioned within 
25 the wellbore casing 2500 and the open hole wellbore section 2505 with the 
expandable tubular member 2530 positioned in overiapping relation to the wellbore 
casing 2500. 

As illustrated in FIG. 25b, a quantity of a fiuidic material 2580 having a 
density greater than the density of the fiuidic material within the region 2585 outeide 
30 of the expandable tubular membier 2530 is injected into the chamber 2540. In a 
prefenred embodiment, the difference In hydrostatic pressure between the chamber 
2540 and the region 2585, due to the differences in fluid densities of these regions, 
causes the expandable tubular member 2530 to be radially expanded by, and 
. extruded off of. the expansion cone 2535. In a prefened embodiment, during the 
35 extrusion process, the positbn of the support member 2525 is adjusted to ensure an 
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overlapping relation between the expandable tubular member 2530 and the wellbore 
casing 2500. In a preferred embodiment, the quantity of the fluidic material 2580 
initially injected into the chamber 2540 is subsequently increased as the size of the 
chamber 2540 increases during the extaislon process. In this manner, high 

5 pressure pumping equipment is typically not required, or the need for it is at least 
minimized. Rather, in an exemplary embodiment, a column of the fluidic material 
2580 is maintained within the support member 2525. 

In an alternative embodiment, a compressible cement and/or epoxy is 
injected into the annular space between the unexpended portion of the tubular 

10 member 2530 and the wellbore casing 2500 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member 2530. 

15 As illustrated in FIG. 25c, in a preferred embodiment, after the expandable 

tubular member 2530 has been completely extruded off of the expansion cone 2535, 
a new section of wellbore casing is formed that preferably includes ttie radially 
expanded tubular member 2530 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2520 is used to repair or fomn wellbore 

20 casings, pipelines, and structural supports. 

Referring to R6S. .26a to 26c, an alternative embodiment of an apparatus 
and method for coupling an 6)q>andable tubular member to a preexisting structure 
will now be described. Referring to Fig. 26a, a wellbore casing 2600 and an open 
hole wellbore section 2605 are positioned within a subterranean formation 2610. 

25 The wellbore casing 2600 and the open hole wellbore section 2605 may be 
positioned in any orientation from the vertical direction to appro)dmately the 
horizontal direction. 

In a prefened embodiment, an apparatus 2620 is utilized to form a new 
section of wellbore casing within the open hole wellbore section 2605. More 
30 generally, the apparatus 2620 is preferably utilized to form or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2620 preferably includes a support member 2625. an 
expandable tubular member 2630, an expansion cone 2635, a slip joint 2640. an 
end plate 2545, a chamber 2650, one or more slip members 2655, one or more 
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sealing members 2670, one or more upper sealing members 2675, and one or more 
lower sealing members 2680. 

The support member 2625 is preferably adapted to be coupled to a surface 
location. The support member 2625 Is further coupled to the expansion cone 2635. 
5 The support member 26^ is preferably adapted to convey fiuidic materials to and/or 
from the chamber 2640. The support member 2625 may, for example, be 
conventional commercially available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

The expandable tubular member 2630 is removably coupled to the 

10 expansion cone 2635. In a prefen^d embodiment, the expandable tubular member 
2630 further includes one or nrtore upper and lower sealing members. 2675 and 
2680, on the outskle surface of the expandable tubular member 2630 in order to 
optimally seal the interface between the expandable tubular member 2630 and the 
wellbore casing' 2600 and the open hole wellbore section 2605. 

15 In a preferred embodiment, the expandable tubular member 2630 further 

includes a lower secGon 2685, an Intermediate section 2690, and an upper section 
2695. In a prefsired emtxxiiment, Ihe wall thicknesses of the lower and 
Intennediate secttons, 2685 and 2690, are less than the wall thickness of the upper 
section 2695 in order to optimally facilitate the radial expansion of the expandable 

20 tidMjIar member 2630. 

In a prefened embodiment the tower section 2685 of the expandable tubular 
member 2630 houses the slip Joint 2640, the end plate 2645, the slips 2655, and the 
sealing members 2670. In a preferred erribodiment, the interior portioh of the lower 
section 2685 of the expandable tubular member 2630 below the expansion cone 

25 2635 and above the end plate defines the chamber 2650. In a preferred 
embedment, the tower section 2685 of the expandable tubular member 2630 further 
includes one or more of the anchoring devices described above with reference to 
FIGS, la to 25c. 

In a prefenBd embodiment, the expandable tubular member 2630 is further 
30 provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which cla|rned the benefit of the filing date of U.S. provisional patent 
applteation no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility pat^t application serial no. 09/510,913, attorney docket no. 25791.7:02, filed 
35 on 2/23/2000, which daimed the benefit of the filing date of U.S. provisional 
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application no. 60/121.702. filed on 2/25/1999; (3) U.S. utiiity patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the t)enefit of the filing date of U.S. provisional apph'cation no. 60/11 9,61 i , 
attorney dodcet no. 25791.8; (4) u:s. utility patent application serial no. 09/440,338, 
5 attorney docket no. 25791.9.02, filed on 11/15/1999, whteh claimed the t)endit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent appiicatkin no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent appiicatk>n no. 09^23.460. attorney docket 
no. 25791.11.02. filed on 3/10^000, which claimed the beneUt of the filing date of 

10 U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, . 
which claimed the benefit of the filing dates of U.S. provisional appiicatton no. 
60/121,841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 

15 U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the bensHt of the filing date of U.S. provisional serial no. 
60/121 ,907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appltoatlon no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7. 2000. 
whteh claimed the benefit of the filing date of U.S. provisional patent application 

20 serial no. 60/137,998, attorney docket no. 2579i:i7. filed on 6/7/1999; (10) U.S. 
utility patent appNcatton no. 09/559.122. attorney docket no. 25791.23.02, filed on. 
4/26/2000. whteh claimed the ben^t of the fiHng date of U.S. pravistonal applicatton 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 

25 7/29/1999; (12) U.S. pnjvislonal application no; 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attorney docket no. 25791.36, filaJ on 10/12,1999; (15) 
U.S. provisional patent applicatton no. 60/159.033. attorney docket no. 25791.37. 

30 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228, 
attomey docket no. 25791.39. filed on 11/12/1999, Vne disclosures of which are 
incorporated herein by reference. 

The expanston cone ^35 is preferably coupled to the support member 2625 
and the slip joint 2640. The expanston cone 2635 is further preferably removably 

35 coupled to the exparidable tubular member 2630. The expansion cone 2635 Is 
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preferably adapted to radially expand the expandable tubular member 2630 when 
the expansion cone 2635 is axially displaced relative to the expandable tubular 
member 2630. The expansion cone 2635 is further preferably adapted to convey 
fiuidtc materials to and/or from the chamber 2650. 
5 in a preferred embodiment, the expansion cone 2635 is further provided 

substantially as disclosed In one or more of the following: (1) U.S. utility patent 
application serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; (2j U.S. 

10 utility patent application serial no. 09/510,913, attomey docket no. 25791 .7.02, Tiled 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provtetonal 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09>/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 

15 attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attomey docket no. 25791.9.02. filed on 11/1S/1999. wtiich claimed the benefit of 
the filing date of U.S. provisional applicatkMi no. 60/108,558, attomey docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. provistonal patent appOcatkm na 60/183,546. 
filed on 2/18/2000; (6) U.S. utUity patent applteatk>n no. 09/523.460, attomey docket 

20 no. 25791.11.02, filed on 3/10/2000. which claimed the t>enefit of the filing date of 
U.S. provisional appOcation no. 60/1 24.042. filed on 3/1 1/1 999; (7) U.S. utility patent 
application no. 09/512.895. attomey docket no. 25791.12.02. Hied on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provistonal application no. 
60/121,841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 

25 application no. 60/154.047. attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attomey docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appllcatkjn no. 09/588.946, attomey docket no. 25791.17.02, filed on June 7, 2000. 

30 which claimed the benefit of the filing date of U.S. provisional patent applteation 
serial no. 60/137.998. attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applicatton no. 09/559,122, attomey docket no. 25791.23.02, filed on 
4/26/2000. which claimed Vne benefit of ttie filing date of U.S. provisional application 
no. 60/131.106, attorn^ docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

35 provisional application no. 60/146.203. attomey docket no. 25791.25. filed on 
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7/29/1999; (12) U.S. provisional application no. 60/143,039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
5 U.S. provisional patent application no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/166,228, 
attonr^ey docket no. 25791.39, filed on 11/12/1999, ttie disclosures of which are 
incorporated herein by reference. 

The slip joint 2640 is coupled to Vhe expansion cone 2635 and the end plate 
10 2645. Tte slip joint 2640 is preferably adapted to permit the end plate 2645 to be 
axially displaced relative to the expansion cone 2635. In thfe manner, the size of the 
chamber 2650 is variable. The slip joint 2540 may be any number of conventional 
commercially available slip joints modified in accordance with the teachings of the 
present disdosure. 

15 The slip joint 2640 preferably includes an upper member 2640a, a resilient 

member 2640b, and a kwver member 2640c. The upper member 2640a is coupled 
to the expansion cone 2635 and ttie resilient member 2640b. The upper member 
2640a is movably coupled to the lower member 2640b. The upper member 2640a 
preferably includes one or more flukJ passages 2640aa Uiat penmit the passage of 

20 fluidic materials. The lower member 2640b is coupled to the end plate 2645 and the 
reslltent member 2640b. The lower member 2640b is movably coupled to the upper 
member 2640a. The lower member 2640b preferably includes one or more fluid 
passages 2640ba that pemnit the passage of fluidte materials. The resilient member 
2640c is coupled between the upper and lower members, 2640a and 2640b. The 

25 resilient member 2640c is preferably adapted to apply an upward axial force to the 
end plate 2645. 

The end plate 2645 is coupled to the slip joint 2640, the slips 2655. and ttie 
sealing members 2670. The end plate 2645 is preferably adapted to seal off a 
portion of the interior of the lower section 2685 of the expandable tubular member 
30 2630. The end plate 2645 is further adapted to define, in combination with the 
expandable tubular member 2630. and the expansion cone 2635. the chamber 
2650. 

The chamber 2650 is defined by ihe Interior portion of the tower section 2685 
of the expandable tubular member 2630 below the expansion cone 2635 and above 
35 the end plate 2645. In a preferred embodiTOnt, the pressurizatton of the chamber 
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2650 causes the expansbn cone 2635 to be axially displaced and thereby radiaBy 
expand the expandable tubular member 2630. The chamber 2650 Is preferably 
adapted to move upwardly within the expandable tubular member 2630 as the 
expansion cone 2635 and end plate 2645 are axially displaced within the 

5 expandable tubular member 2630; 

The slips 2655 are coupled to the end plate 2645. The slips 2655 are 
preferably adapted to permit the end plate 2645 to be displaced in the upward axial 
direction; but prevent axial displacement of the end plate 2645 in the downward 
direction. In this manner, the chamber 2650 is pressurized by injecting fluidic 

10 materials into the chamber 2650. Because the end plate 2645 is maintained in a 
substantially stationaiy position, relative to the expandable tubular member 2630, 
during the injertion of pressurized fluidic materials into the chamber 2650, the 
pressurization of the chamber 2650 preferably axially displaces the expansion cone 
2635. In a prefen^d embodiment when the slip joint 2640 is fully extended, the slip 

15 joint 2640 then displaces the end plate 2645 in the upward axial direction. In a 
preferred embodiment, when the spring force of the elastic member 2640c of the slip 
icint 2640 is greater than the fluidic pressurization force yMhln the chamber 2650. 
the end plate 2645 is displaced in the upward axial direction. 

The sealing members 2670 are coupled to the end plate 2645. The sealing 

20 membere 2670 are further preferably sealingly coupled to the Interior walls of the 
expandable tubular member 2630. In this manner, the chamber 2650 is optimally 
pressurized during operation of the apparatus 2620. 

The upper sealing member 2675 is preferably coupled to the outside surface 
of the upper section 2695 of the expandable tubular member 2630. .The upper 

25 sealing member 2675 is preferably adapted to fluidiciy seal the interface between 
the radially expanded upper section 2695 of the expandable tubular member 2630 
and the wellbore casing 2600. The upper sealing member 2675 may be any 
number of conventional commercially available sealing members. In a prefen'ed 
embodiment, the upper sealing member 2675 is viton rubber in order to optimally 

30 provide load canying and pressure sealing capacity. 

The lower sealing member 2680 is preferably coupled to the outside surface 
of the upper section 2695 of the expandable tubular member 2630. The lower 
sealing member 2680 is preferably adapted to fluididy seal the Interface between 
the radially expanded upper section 2695 of the expandable tubular member 2630 

35 and the open hole wellbore section 2605. The lower sealing member 2680 may be 
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any number of conventional conrunerdally available sealing mennbers. In a preferred 
embodtment, the lower sealing niember 2680 is viton rubber in order to opUmally 
provide load carrying and pressure sealing capacity. 

As illustrated in FIG. 26a, the apparatus 2620 is preferably positioned within 
5 the weiibore casing 2600 and the open hole wellbore section 2605 vrith the 
expandable tubular member 2630 positioned in overlapping relation to the weiibore 
casing 2600. In a preferred embodiment, the lower section 2685 of the expandable 
tubular member 2630 is then anchored to the open hole wellbore secb'on 2605 using 
one or wore of the apparatus and methods described above with reference to FIGS. 
10 la to 25c. 

As illustrated in FIG. 26b» the radial expansion of the expandable tubular 
member 2630 is then initiated by: (1) applying an upward axidi force to the 
expansion cone 2635; and/or (2) pressurizing the chamber 2650 by injecting a 
pressurized fluidic material into the chanrjber 2650. 

15 In a prefen-ed embodiment, the expandable tubular member 2630 is radially 

expanded by applying an upward axial force to the expansion cone 2635. In a 
preferred embodiment, once the sfip joint 2640 is fully extended, the end plate 2645 
is then axially displaced in the upward direction. In this manner, the end plate 2645 
follows the expansion cone 2635. In a preferred embodiment, the chamber 2650 is 

20 pressurized when the frictional forces exceed a predetemiined value. In this 
manner, the axial displaoement of the expanston cone 2635 is provided by applying 
an axial force that is selective^ supplemented by pressurizing the chamber 2650. 

In an alternative embodiment, a compressible cement and/or epoxy is 
injected into the annular space between the unexpanded portion of the tubular 

25 member 2630 and the wellbore casing 2600 before and/or during the extnision 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member 2630. 

30 As illustrated in FIG. 26c, in a prefen-ed embodiment, after the expandable 

tubular member 2630 has been compfetely extrude off of the expansion cone 2635, 
a new section of wellbore casing is fonned that preferably includes the radially 
expanded tubular member 2630 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2620 is used to repair or form wellbore 

35 casings, pipelines, and sb-uctural supports. 
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Referring initially to FIG. 27. a preferred method 2700 of coupfing an 
expandable tubular member to a premistlng structure includes the steps of: (1) 
coupling the expandable tubular member to the preexisting structure by axlaUy 
displacing an expansion cone; and (2) radially expanding the expandable tubular by 

5 applying direct radial pr^ure. 

In a preferred embodiment, as illustrated in FIG. 28, h step 2705. an 
exparidable tubular member 2805 is coupled to a preexisting wellbore casing 2810 
positioned within a subterranean fomtation 2815. In a prefen^d embodiment, the 
wellbore casing 2810 further includes an outer annular layer 2820 of a flukJic sealing 

10 material such as, for example, cement. The exparidable tubular member 2805 may 
be coupled to the preexisting wellbore casing 2810 using any number of 
conventional commerdally available methods for coupling an expandable tubular 
member to a preexisting structure such as, for example, pulEng an expansbn cone 
through a tubular member, or pushing an expansion cone through a tubular member 

15 using a pressurized fluidic material. In a preferred embodiment, the expandable 
tubular member 2805 is coupled to the preexisting structure 2810 using one or more 
of the apparatus and methods disclosed in the following: (1) U.S. utility patent 
application serial no. 09/454,139, attomey docket no. 25791.3.02, fQed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 

20 application no. 60/1 1 1 ,293. attomey docket no. 25791 .3. filed on 12^/1998; (2) U.S. 
utility patent applicatton serial no. 09/510,913, attomey docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the fiDng date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000, which 

25 claimed the benefit of the filing date of U.S. provisional application no. 60/119.611, 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attomey docket no. 25791.9.02. filed on 11/15/1999. which daimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558. attomey docket no. 
25791.9, filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183,546, 

30 filed on 2/18/2000; (6) U.S. utility patent application no, 09/523,460. attc^ney docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attomey docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of thei filing dates of U.S. provisional application no. 

35 60/121,841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
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application no. 60/154,047. attorney docket no. 25791.29, fded on 9/16/1999; (8} 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2^4/2000, whteh claimed the beneXA of the filing date of U.S. provisional serial no. 
60/121 ,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
5 application no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7. 2000, 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applicatton no. 09^59.122, atlomey docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provistonai appFication 

10 no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provnsional 

15 application no. 60/159.039, attomey docket no. 25791.36, filed on 10/12,1999; (15)* 
U.S. provisional patent application no. 60/159.033, attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attomey docket no. 25791.39, filed on 11/12/1999, the disclosures of vjhlch are 
incorporated herein by reference. In a prefen^ embodiment the amount of radial 

20 expansion provided in step 1 05 ranges from about 5% to 20%. 

In a preferred embodiment, as Illustrated in FIG. 29, in step 2710. at least a 
portion of the expandable tubular member 2805 is further radially expanded by using 
a radial expansion tool 2905 to apply direct radial pressure to the expandable 
tubular member 2805. The radial expanston tool 2905 may be any number of 

25 conventional radial expansion tools suitable for applying direct radial pressure to ia 
tubular member. In a prefenned embodiment, the radial expansion tool 2905 is 
provided substantially as disclosed on one or more of the folk>wing U.S. Patents: 
5.014,779 and 5,083.608. the disclosures of whfch are incorporated herein by 
reference. In a preferred embodiment, the amount of radial expansion of the 

30 expandable tubular member 2805 provided In step 2710 ranges up to about 5%. In 
a preferred embodiment, the radial contact pressures generated by the radial 
expansion tool 2905 in step 2710 range from about 5.000 to 140.000 psi. in order to 
optimally plastically deform the expandable tubular member 205 to the final desired 
geometry. 
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in a preferred embodiment, the radial expansion provided in step 2705 is 
limited to the portion of the expandat}ie tubular member 2805 that overlaps with the 
preexisting wellbore casing 2810. In this manner, the high compressive forces 
typically required to radially expand the portion of the expandable tubular member 
5 2805 that pverlapswith the preexisting wellbore casing 2810 are optimally provided. 

In an. alternative ernbodiment, the radial expansion in step 2705 radially 
expands the expandable tubular member 2805 to provide an inside diameter 
substantially equal to the inside diameter of the pre-existing wellbore casing 2810. 
In this manner, a mono-diameter wellbore casing is optimalty provided. 

10 Thus, the method 2700 provides a 2-step radial expansbn process that 

utilizes: (1 ) a relatively quick, method of radial expansion for the majority of the radial 
expansion; and (2) a high contact pressure method for the remaining radial 
expansion. In several alternative embodiments, the method 2700 is used to fonn or 
repair wellbore casings, pipelines, or structural supports. 

15 The method 2700 further provides an apparatus and method for coupling an 

expandable tubular member to a preexisting structure. The expandable tubular is 
initially coupled to the preexisting structure by axially displacing an expansion cone 
within the expandable tubular member, the expandable tubular member is then 
further radially expanded by applying a radial force to the expandable tubular. The 

20 apparatus and method have wide appGcatlon to the fonmatlon and repair of wellbore 
casings, pipelines, and structural supports. The apparatus and method provide an 
efficient and reliable method for fomning aruj repairing wellbore casings, (ripeGnes, 
and structural supports. In a preferred implementation, the initial radial expansion of 
the expandable tubular member by axially displacing the expansion cone provide 

25 from about 5% to 25% of radial expansion, and the subsequent application of direct 
radial pressure to the expandable tubular merifiber provides an additional radial 
expansion of up to about 10%. In this manner, the desired final geometry of the 
radially expanded tubular member is optimally achieved in a time efficient and 
reliable manner. This method and apparatus is particularly useful in optimally 

30 creating profiles and seal geometries for liner tops and for connections between 
jointed tubulars. 

A method of coupling an expandable tubular member to a preexisting 
structure has been described that Includes positioning the tubular member and an 
expansion cone within the preexisting structure, anchoring the tubular member to 
35 the preexisting structure, axially displacing the expansion cone relative to the tubular 
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member by pulling the expansion cone through the tubular member, and lubricating 
the interfece between the expansion cone and the tubular member. In a. preferred 
embodiment, lubricating the interface between the expansion cone and the tubular 
member includes: injecting a lubricating fluid into the trailing edge of the interface 

5 between the expansion cone and the tubular member. In a preferred embodiment, 
the lubricating fluid has a viscosity ranging from about 1 to 10,000 centipoise. In a 
preferred embodiment the injecting includes: injecting lubricating fluid into a tapered 
end of the expansion cone* In a preferred embodiment, the Injecting includes: 
Injecting lubricatihg fluid Into the area around the axial midpoint of a first tapered end 

10 of the expansion cone. In a preferred embodimerit, the injecting includes: injecting 
lubricating fluid into a second end of the expansion cone. In a preferred 
embodiment, the injecting includes: injecting lubricating fluid into a. tapered first end 
and a second end of the expansion cone. In a preferred embodiment, the injecting 
includes: injecting lubricating fluid into an interior of the expansion cone. In a 

15 preferred embodiment, ftie injecting includes: injecting lubricating fluid through an 
outer surface of the expansion cone. In a preferred embodiment, the injecting 
Includes: injecting the lubricating fluid into a plurality of discrete locations along the 
trailing edge portion. In a preferred embodiment, the lubricating fluid Includes 
drilling mud. In a preferred embodiment the lubricating fluid further includes: 

20 TorqTrim III, EP Mudlib, and DrillN-Slid. In a preferred embodimieht the lubricating 
fluid includes TorqTrim III. EP Mudlib, and Drill-N-Slid. In a prefenred enr4>odiment 
the interface between the expansion cone and the tubular member includes: coating 
the interior surface of the tubular member with a lubricant In a preferred 
embodiment, lubricating the interiiace between the expansion cone and the tubular 

25 member includes: coating the interior surface of the tubular member with a first part 
of a lubricant and applying a second part of the lubricent to the interior surface of 
the tubular memt)er. In a preferred efnbodiment, the lubricant comprises a metallic 
soap. In a prefen^d embodiment the lubricant is selected from the group consisting 
of C-Lube-10, C-PHOS-58-M, and C-PHOS-58-R. In a prefen^ed embodiment the 

30 lubricant provides a sliding friction coefficient of less than at>out 0.20. In a preferred 
embodiment, the lubricant is chemically bonded to the interior surfaces of the tubular 
members. In a preferred embodiment the lubricant Is mechanically bonded to the 
interior surfaces of the tubular members. In a preferred emtxxiinr^nt the lubricant is 
adhesively bonded to the interior surfiace of the tubular members. In a prefenred 
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embodiment, the luinicant includes epoxy. molybdenum disulfide, graphite, 
aluminum. c»pper, alumisilicate and polyethylenepolyamine. 

A method of coupling a tubular nnember to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 

5 within the pree?dsting stnjcture, anchoring the tubular member to the preexisting 
structure, and axially displacing the expansion cone relative to the tubular member 
by pulling the expansion cone through the tubular member. The tubular member 
preferably includes: an annular member, including: a wall thickness that varies less 
than about 8 %, a hoop yield strength that varies less than about 10 %. 

10 imperfections of less than about 8 % of the wall thiclcness, no failure for radial 
expansbns of up to about 30 %, and no necking of the walls of the annular member 
for radial expansions of up to about 25%. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes injecting a lubricating fluid into the preexisting 

15 structure, positioning the tubular meniber and an expansion cone within the 
preexisting structure, anchoring the tubular member to the preexisting structure, and 
axially displacing the expanston cone relative to the tubular member by pulling the 
expansion cone through the tubular member. In a preferred embodiment, the 
lubricating fluid includes: BAROLUB GOLD-SEAL'^ brand drilling mud lubricant. 

20 A method of coupling an expandable tubular member to a preexisting 

structure has also been described that includes positioning the expandatrie tubular 
member and an expansion cone within the preexisting structure, anchoring the 
expandable tubular member to the preexisting structura, and 
axially displacing the expansion cone relative to the expandable tubular member by 

25 pulling the expansion cone through the expandable tubular member. In a pretended 
embodiment, ttie expandable tubular member includes: a first tubular member, a 
second tubular, member, and a threaded- connection for coupling the first tubular 
member to the second tubular member. In a preferred embodiment, the threaded 
connection includes: one or more sealing members for sealing the interface between 

30 the first and second tubular members. In a prefen^ed embodiment, the threaded 
connection comprises a pin and box threaded connection. In a prefeaed 
embodiment, the sealing members are positioned adjacent to an end portion of the 
threaded connection. In a preferred embodiment, one of the sealing members is 
positioned adjacent to an end portion of the threaded connection; and v^rein 

35 another one of the sealing nnembers is not positioned adjacent to an end portion of 
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the threaded connection. In a prefenBd emt)odiment, a pluraGty of the sealing 
members are positioned adjacent to an end portion of the threaded connection. 

A method of coupling an expandable tubular member to a preexisfing 
struc^re has also been described that includes positioning the expandable tubular 

5 member and an expansion cone within the preexisting structure, anchoring the 
expandable tubular member to the preexisting structure, and 
axially displadng the expansion cone relative to the expandable tubular member by 
pulling the expansion cone through the expandable tubular member. In a prefened 
embodiment, the expandable tubular member includes a plurality of tubular 

10 members having threaded portions that are coupled to one another by the process 
of: coating the threaded portions of the tubular members with a sealant, coupling the 
threaded portions of the tubular members, and curing the sealant. In a preferred 
embodiment, the sealant is selected from the group consisting of epoxles, 
thermosetting sealing compounds, curable seating compounds, and sealing 

15 compounds having polymerizable materials. In a preferred embodiment, the method 
' further includes: initially curing the sealant prior to radially expanding the tubular 
. members, and finally curing the sealant after radially expanding the tubular 
memt>ers. In a preferred embodiment the sealant can be stretched up to about 30 
to 40 percent after curing without failure. In a prefen^ed embodiment, the sealant is 

20 resistant to conventional wellbore fluidic materials. In a preferred embodiment, the 
material properties of the sealant are substantially stable for temperatures ranging 
from about 0 to 450 ^F. In a preferred embodiment, the method further includes: 
applying a primer to the threaded portions of the tubular members prior to coating 
the threaded portions of the tubular members with the sealant. In a preferred 

25 embodiment, the primer includes a curing catalyst lii a preferred embodiment, the 
primer is applied to the threaded portion of or>e of the tubular memt>ers and the 
sealant is applied to the threaded portion of the other one of the tubular members. 
In a prefen^ed embodiment, the primer includes a curing catalyst 

A method of coupling a tubular member to a preexisting structure has also 

30 been described that includes positioning the tubular memt^er and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
structure, and axially displacing the expansion cone relative to the tubular member 
by pulling the expansion cone through the expandable tubular member. In a 
preferred embodiment, the tubular member includes: a pair of rings for engaging the 
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preexisting structure, and a seafing element positioned between the rings for sealing 
the interface between the tubular member and the preexisting stnidure. 

A method of coupling a tubular member to a preexisting structure has also 
t>een described that includes positioning the expandable tubular member and an 
5 expansion cone within the preexisting structure, anchoring the expandable tubular 
memt>er to the preexisting structure, and axially displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion cone through 
the expandable tubular member. In a preferred emtKxliment, the tubular member 
includes one or more slots. In a preferred embodiment the slots are provided at a 

10 preexpanded portion of the tubular member. In a prefen-ed embodiment, the slots 
are provided at a hon-preexpanded portk>n of the tutnilar member. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the expandable tubular member and an 
expansion cone within the preexisting struchjre, anchoring the expandable tubular 

15 member to the preexisting structure, and axially displacing the expansion cone 
relath^e to the expandable tubular member by pulling the expansbn cone through 
the expandable tubular nnember. In a preferred embodiment the tubular member 
includes: a first preexpanded portion, an intenmediate portion coupled to the first 
preexpanded portion including a sealing element, and a second preexpanded 

20 portion coupled to the intermediate portion. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 
member to the preexisting structure, and axially displacing the expansion cone 

25 relative to the expandable tubular member by pulling the expansbn cone through 
the exparKlable tubular member by applying an axial force to the expansion cone. 
The axial force preferably includes a substantially constant a)dal force, and an 
increased axial force. In a preferred embodiment the Increased axial force is 
provided on a periodic basis. In a prefen^d embodiment, the increased axial force 

30 is provided on a random basis. In a prefen^ embodiment the ratio of the 
increased axial force to the sut)stantially constant axial force ranges from about 5 to 
40%. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expahsion cone 
35 within the preexisting structure, anchoring the tubular member to the preexisting 
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Structure, and axiaily displacing the expansion cone relative to the expandable 
tubular member by pushing and pulling the expansion cone through the expandable 
tubular member. In a preferred embodiment, pushing the expansion cone includes: 
injecting a pressurized fluidic material into contact with the expansion cone. 
5 A method of coupling a tubular member to a preexisting structure has also 

been described that includes positioning the tubular meniber and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
structure, axiaily displacing the expansion cone relative to the tubular member by 
pulling tile expansion cone ttirpugh the expandable tubular member, and injecting a 

10 curable fluidic sealing material between ttie tubular member and the preexisting 
structure prior to axiaily displacing the expansion cone. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular meml>er and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 

15 structure by increasing Uie size of the expansion cone, and axiaUy displacing tiie 
expansion cone relative to the tubular member by pulling the expansion cone 
threugh the tubular member. 

A method of coupling a tubular member to a preexisting structure has also 
been described that Includes positioning the tubular member and an expansion cone 

20 within the preexisting structure, anchoring the tubular memt>er to the preexisting 
structure by heating a portion of the tubular member, and axiaily displacing the 
expansion cone relative to the tubular member by pulling the expansion cone 
through ttie tubular member. 

A method of coupling an expandable tubular mwnber to a preexisting 

25 structure has also been described that includes positioning the expandable tubular 
member, an expansion cone, and an anchoring device wittiin the preexisting 
structure, positioning the anchoring device above tiie expansion cone, anchoring the 
expandable tubular member to the preexisting sfaucture using the anchoring device, 
and axiaily displacing ttie expansion cone. 

30 A meUiod of coupling an expandable tubular member to a preexisting 

stiucture has also been described that includes positioning the tubular member and 
an expansion cone >Arithin the preexisting structure, explosively anchoring the tubular 
member to the preexisting structure, and axiaily displacing the expansion cone 
relative to the tubular member. 
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A method of ooupling an expandable tubular to a preexisting staicture has 
also been described that includes fixing the position of an expansion cone within the 
preexisting structure, dri\nng the expandable tubular member onto the expansion 
cone in a first direction, and axialty dtepladng the expansion cone in a second 

5 direction relath^ to the expandable tubular member. In a prefenred embodiment, the 
first and second directions are different 

A method of ooupling an expandable tubular member to a preexisting 
stnjcture has also been describe that includes placing the expandable tubular, an 
expansion cone, and a resilient anchor within the preexisting structure, releasing the 

10 resilient anchor, and axially displacing the expansion cone within the expandable 
tubular member. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member, an expansion cone, and an anchor into the preexisting structure, anchoring 

15 the expandable tubular member to the preexisting structure by: pivoting one or more 
engagement elements, and a)dally displacing the expansion cone. In a preferred 
embodiment, pivoting the engagement elements includes: actuating the 
engagement elements. In a preferred embodiment, pivoting the engagement 
elements includes: placing a quantity of a fluidic material onto the engagement 

20 elements. In a prefenred embodiment, pivoting the engagement elements includes: 
displacirig the e}q>andable tubular member. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone into the preexistirtg structure, placing a quantity of 

25 a fluidic material onto the expandable tubular member to anchor, the expandable 
tubular member to the preexisting stmcture, and axialty displacing the expansion 
cone. In a preferred embodiment the fluidic material comprises a barite plug. In a 
preferred embodiment the fluidic materia) connprises a flex plug. 

A method of coupling an expandable tubular member to a preexisting 

30 structure has also been described that indudes positioning the expandable tubular 
nneml)er and an expansion cone into the preexisting structure, anchoring the 
expandable tubular number to the preexisting structure by injecting a quantity of a 
hardenable fluidic material into the preexisting structure, at least partially curing the 
hardenable fluidic sealing material, and 

35 axially displacing the expansion cone. 
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A method of coupling an expandable tubular member to a preexisting 
staidure has also been described that includes placing the expandable tubular 
member and an expansion cone within the preexisting structure, and applying an 
axial force to the expandable tubular member in a downward direction. 
5 A niethod of coupling an expandable tubular member to a preexisting 

structure has also been described that includes placing the expandable tubular 
member and an expansion cone within the preexisting structure, inje^ng a quantity 
of a first fluidic material having a first density into the region of the preexisting 
structure outside of the expandable tubular member, and injecting a quantity of a 

10 second fluidic material having a second density into a portion of the expandable 
tubular member below the expansion cone. In a prefeaed embodiment, the second 
density is greater than the first density. 

A method of coupling an expandable tubular memt>er to a preexisting 
structure has afso been descrit>ed that includes placing the expandable tubular 

15 member and an expansion cone into the preexisting structure, anchoring the 
expandable tubular member to the preexisting structure, applying ah axial force to 
the expansion cone, and pressurizing an interior portion of the expandable tubular 
member below the expansion cone. 

A method of coupling an expandable tubular member to a preexisting 

20 stmcture has also been described that includes placing the expandable tubular 
member and an expansion cone into the preexisting structure, and applying an axial 
force to the expandable tubular nnember. 

An apparatus for coupling a tubular member to a preexisting structure has 
also been described that includes an expandable tubular member, an anchoring 

25 device adapted to couple the expandable tubular member to the preexisting 
structure, and an expansion cone movably coupled to the expandal)le tubular 
member and adapted to radially expand the e)q)andable tubular member, irududing: 
a housing including a tapered first end and a second end, one or more grooves 
formed in the outer surface of . the tapered first end, and one or more axial flow 

30 passages fluididy coupled to the grooves. In a prefenred embodiment, the grooves 
include circumferential grooves. In a prefenred embodiment, the grooves include 
spiral grooves. In a preferred embodiment, the grooves are concentrated around 
the axial midpoint of the tapered portion of the housing. In a preferred embodiment, 
the axial flow passages include axial grooves. In a prefen^ embodiment, the axial 

35 grooves are spaced apart by at least about 3 inches in the circumferential direction. 

114 


25791^.13 P83667GB06 

In a preferred embodiment, the axial grooves extend from the tapered first end of 
the txxly to the grooves. In a. prefenred embodiment, the axial grooves extend from 
the second end of the body to the grooves. In a preferred embodiment, the axial 
grooves extend from the tapered first end of the body to the second end of the body. 

5 In a preferred embodiment, the axtel flow passages are positioned within the 
housing of the expansion cone. In a preferred embodiment, the axial flow passages 
extend from the tapered first end of the body to the grooves. In a preferred 
embodiment, the axial flow passages extend from the tapered first end of the body 
to the second end of the body. In a prefenred embodiment, the axial flow passages 

10 extend from the second end of the body to the grooves. In a preferred embodiment, 
one or more of the flow passages include inserts having restricted flow passages. In 
a preferred embodiment, one or more of the axial flow passages include filters. In a 
preferred embodiment, the cross sectional area of the grooves is greater than the 
cmss sectional area of the axial flow passages. In a preferred embodiment, the 

15 cross-sectional area of the grooves ranges from about 2X10"^ in^ to 5X10"^ in^ In a 
preferred embodiment, the cross-sectional area of the axial flow passages ranges 
from about 2X10^ in^ to 5X1 0"^ In^. In a preferred embodiment, the angle of attaci< 
of the first tapered end of the body ranges from about 10 to 30 degrees. In a 
preferred ernbodiment, the grooves are concentrated in a trailing edge portion of the 

20 tapered first end. In . a prefenred embodiment, the angle of inclination of the axial 
flow passages relative to the longitudinal axis of the expansion cone is greater than 
the angle of attack of the first tapered end. In a preferred embodiment, the grooves 
include: a flow channel having a first radius of curvature, a first shoulder positioned 
on one side of the flow channel having a secofnd radius of curvature, and a second 

25 shoulder positioned on the other side of the flow channel having a third radius of 
cunrature. In a preferred embodiment, the first, second and third radii of curvature 
are substantially equaK In a preferred embodiment, the axial flow passages include: 
a flow channel having a first radius of curvature, a first shoulder positioned on one 
side of the flow channel having a second radius of cun/ature, and a second shoulder 

30 positioned on the other side of the flow channel having a third radius of cur/ature. 
In a preferred embodiment, the flrst second and third radii of curvature are 
substantially equal. In a prefen^d embodiment, the second radius of cun^ture is 
greater than the third radius of curvature. 

An apparatus for coupling an expandable tubular member to a preextsfing 

35 structure has also been described that includes an expandable tubular member, an 
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anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular mender and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: an annular 
5 member, having: a wall thickness that varies less than about 8 %, a hoop yield 
strength that varies less than about 10 %; imperfections of less than about 8 % of 
the wall thickness, no failure for radial expansions of up to about 3Q %, and no 
necking of the walls of the annular member for radial expansions of up to about 
25%. 

10 An apparatus for coupling an expandable tubular member to a preexisting 

structure has also been described that includes an expandable tubular member/an 
anchoring device adapted to couple the expandable tubular member to the 
preexteting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 

15 a prefen-ed embodiment, the expandable tubular member includes: a first tubular 
member, a second tubular member, and a threaded connection for coupling the first 
tubular member to the second tubular rriember. In a preferred eml)odiment, the 
threaded connection includes: one or more sealing meml)ers for sealing the 
interface between the first and second tubular members. In a prefen^ed 

20 embodiment, the threaded connection comprises a pin and box ftireaded 
connection. In a preferred embodiment the sealing members are positioned 
adjacent to an end portfon of the threaded connection. In a preferred embodiment, 
one of the sealing members is positioned adjacent to an end portton of the threaded 
connection, and another one of the sealing members is not positioned adjacent to 

25 an end portion of the threaded oonnectton. In a prefenred embodiment, the plurality 
of the sealing members are positioned adjacent to an end portion of the threaded 
connection. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that Includes an expandable tubular member, an 

30 anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a prefenred embodiment, the expandable tubular member Includes: a layer of a 
lubricant coupled to the interior surface of the tubular member. In a prefeoed 

35 embodiment, the lubricant comprises a metallic soap. In a prefenred embodiment. 


25791.18.1 3 P83667GB06 

the lubricant is selected from the group consisting of C-Lube-10, OPHOS-58-M, and 
C-PHOS-58-R. In a preferred embodiment the lubricant provides a sliding friction 
coefficient of less than about 0.20. In a prefenned embodiment, the lubricant is 
chemically bonded to the interior surface of the expandable tubular member. In a 

5 preferred embodiment, the lubricant is mechanicaOy bonded to the interior surface of 
the expandable tubular member. In a preferred embodiment, the lubricant is 
adhesively bonded to the interior surface of the expandable tubular member. In a 
prefenred embodiment, the lubricant includes epoxy. molybdenum disulfide, 
graphite, aluminum, copper, abjmisilicate and polyethytenepolyamine. 

10 An apparatus for coupling an expandable tubular member to a preexisting 

structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandatrie tubular member to the 
preexisting stmcture. and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular memt)er. In 

15a prefened enrtf>odtment. the expandable tubular member includes: a pair of tubular . 
members having threaded portions coupled to one another, and a quantity of a 
sealant within the threaded portions of the tubular members. In a preferred 
embodiment, the sealant is selected from the group consisting of epoxies, 
themnosetting sealing compounds, curable sealing compounds, and sealing 

20 compounds having polymerizaUe materials. In a preferred embodiment, the sealant 
includes an initial cure cyde and a final cure cyde. In a prefenred embodiment the 
sealant can be stretched up to about 30 to 40 percent without failure. In a preferred 
embodiment, the sealant is resistant to conventional wellbore fluidic materials. In a 
prefen^ embodiment, the material properties of the sealant are substantially stable 

25 for temperatures ranging from about 0 to 450 In a preferred embodiment, the 
threaded portions of the tubular members include a primer for improving the 
adhesion of the sealant to the threaded portions. 

An apparatus for coupling an expandable tubular memt)er to a preexisting 
structure has also been described that includes an expandable tubular member, an 

30 anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and ah expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: a pair of rings for 
engaging the preexisting structure, and a sealing element positioned t)etween the 
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rings for sealing the interface between the tubular member and the preexteting 
structure. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
5 anchoring device adapted to couple the exparidable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment the expandable tubular member includes one or more 
slots. In a prefenBd embodiment, the slots are provided at a preexpanded portion of 

10 the expandable tubular member. In a prefen-ed embodiment, the slots are provided 
at a non-preexpanded portion of the tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 

15. preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member In 
a preferred embodiment, the expandable tubular member Includes: a first 
* preexpanoed portion, an intemnediate portion coupled to the first preexpanded 
portion including a sealing element, and a second preexpanded portion coupled to 

20 the intermediate portion. 

An apparatus for coupling an expandable tubular member to a preexisting 
stmcture has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, an expansion cone movably coupled to the expandable tubular 

25 member and adapted to radially expand the expandable tubular member, and a 
valveable fluid passage coupled to the anchoring device. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a first support member, a second 
support member coupled to the first support member, an expansion cone coupled to 

30 the first support member, an expandable tubular member coupled to the expansion 
cone, and an anchoring device coupled to the second support number adapted to 
couple the expandable tubular member to the preexisting stoicture. In a preferred 
embodiment, the anchoring device is positioned above the expansion cone. In a 
preferred embodiment, the outside diameter of the expansion cone is greater than 

35 the inside diameter of the expandable tubular member. In a prefen-ed embodiment, 
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the outside diameter of the expansion oone is approximately equal to the outside 

(fiameter of the expandable tubular member 

An apparatus for coupling an expandable tubular member to a preexisting 

stmcture has also been described that includes a first support member, a second 
5 support membercoupled to the first support member, an expansion cone coupled to 

the first support member, an expandable tubular member coupled to the expansion 

cone, and an explosive anchoring device coupled to the second support member 

adapted to couple the expandable tubular member to the preexisting structure. 

An apparatus for coupling an expandable tubular men^r to a preexisting 
10 structure has also been described that includes a support member, an expandable 

expansion cone coupled to the support member, and an expandable tubular 

member coupled to the expansion cone. 

An apparatus for coupling an expandable tubular member to a preexisting 

structure has also been described that includes a support member, an expandable 
15 expansion cone coupled to the support member, and an expandable tubular 

member coupled to the expandable expansion cone. In a preferred embodiment, 

the expandable tubular member includes one or more anchoring devices. In a 

preferred embodiment, the expandable tubular member includes a slotted end 

portion. 

20 An apparatus for coupling an expandable tubular to a preexisting structure 

has also been descnlsed that includes a support member, an expansion oone 
coupled to the support member. at\ expandable tubular member coupled to the 
expansion cone including one or more shape menrtory metal inserts, and a heater 
coupled to the support member in opposing relation to the shape memory metal 

25 inserts. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, 
an expansion cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and a resilient anchor coupled to the 
30 expandable tubular member. In a preferred embodiment, the resilient anchor 
includes a resilient scroll, in a preferred embodiment, the resilient anchor includes 
one or more resilient arms. In a preferred embodiment, the resilient anchor 
includes: one or more resilient radially oriented elements. In a preferred 
embodiment, the resilient anchor is adapted to mate with the expansion cone. 
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An expandable tubular member has also been described that Includes an 
expandable tubular body, one or more resilient panels coupled to the expandable 
tubular body, and a release member releasably coupled to- the reslli^t panels 
adapted to contrdlably release the resilient panete. 

5 An apparatus for coupling an expandable tutjular member to a preexisting 

structure has also been described that Includes a support member, 
an expansion cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and an anchor coupled to the 
expandable tubular member, including: one or more spil<es pivotaBy coupled to the 

10 expandable tubular member for engaging the preexisting stmcture. In a preferred 
embodiment, the apparatus further indudes one or more corresponding actuators 
for pivoting the spikes. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support rnember, 

15 an expansion cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and an andior coupled to the 
expandable tubular member, including: one or more petal baskets pivotally coupled 
to the expandable tubular member. In a preferred embodiment the apparatus 
further includes one or more corresponding actuators for pivoting the petal baskets. 

20 An apparatus for coupling an expandable tubular member to a preexisting 

structure has also been described that Includes a support member, an expansion 
cone coupled to the support member, an expandable tubular member coupled to the 
expansion cone, including: a slotted portion provided at one end of the expandable 
tubular member. 

25 An apparatus for coupling an expandable tubular member to a preexisting 

structure has also been described that includes a support member, an expansion 
cone, an expandable tubular member coupled to th6 expansion cone, a coupling 
device coupled to the support member and an end portion of the expandable tubular 
member, and a mass coupled to the end portion of the expandable tubular member. 

30 In a preferred embodiment, the weight of the mass is greater than about 50 to 100 
% of the yield strength of the expandable tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
sbucture has also been described that includes a support member including a fluid 
passage, an expansion cone coupled to the support member, an expandable tubular 

35 member coupled to the expansion cone, a slip joint coupled to the expansion cone. 

120 


25791.38.13 P83667GB06 

an end plate coupled to the slip joint, a fluid chamber coupled to the fluid passage, 
the fluid chamber defined by the interior portion of the expandable tubular member 
between the expansion cone and the end plate. 

A method of coupling a tubular member to a preexisting structure has been 

5 desdribed that includes positioning the tubular member and an expansion cone 
within the preexisting structure, axiaHy displacing the expar^ion cone, rerrK)ving the 
expansion cone, and applying direct radial pressure to the first tubular member. In a 
prefen-ed embodiment, axially displacing the expansion cone includes pressurizing 
at least a pcxtion of the interior of the tubular member. In a preferred emtxxliment, 

10 axially displacing the expansion cone includes: injecting a fluidic material into the 
tubular member. In a preferred embodiment, axially displacing the expansion cone 
includes: applying a tensile force to the expansion cone. In a preferred 
embodiment, axially displacing the expansion cone includes: displacing the 
expansion cone into the tubular member. In a preferred emtiodiment, axially 

15 displadng the expansion cone includes: disFriacing the expansion cone but of the 
tubular member. In a prefenred embodiment, axially displacing the expansion cone 
radially expands the tubular member by about 10% to 20%. In a prefenred 
embodiment applying direct radial pressure to the first tubular member radially 
expands the tubular memt>er by up to about 5%. In a preferred embodiment, 

20 applying direct radial pressure to the tubular member includes applying a radial 
force at discrete locations. In a preferred embodiment, the preexisting structure 
includes a wellbore casing. In a preferred embodiment, the preexisting structure 
includes a pipeline. In a preferred embodinrtent. the preexisting structure includes a 
structural support. 

25 An apparatus also has been described that includes a tubular member 

coupled to a preexisting structure. The tubular member is coupled to the preexisting 
structure by the process of: positioning the tubular member and an expansion cone 
within the preexisting structure, axially displacing the expansion cone, renioying the 
expansion cone, and applying direct radial pressure to the tubular member. In a 

30 preferred embodiment, axially displacing the expansion cone includes: pressurizing 
at least a portion of the interior of the tubular member. In a preferred embodiment, 
axially displacing the expansion cone includes: injecting a fluidic material into the 
tubular member. In a prefenred embodinnent, axially displacing the expansion cone 
includes: applying a tensile force to the expansion cone. In a preferred 

35 embodiment, axially displacing the expansion cone includes: displadng the 
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expansion cone into the tubular member. In a preferred embodiment, axially 
displacing the expansion cone includes: displacing the expansion cone out of the 
tubular member. In a preferred embodiment, a^daliy displacing the expansion cone 
radially expands the tubular member by about 10% to 20%. In a preferred 

5 embodiment, applying direct radial pressure to the tubular member radially expands 
the tubular member by up to about 5%. In a preferred embodiment, applying direct 
radial pressure to the tubular member includes applying a radial force at discrete 
locations. In a preferred embodiment, the preexisting structure includes a welibore 
casing. In a prefen^d embodiment, the preexisting structure includes a pipeline. In 

10 a prefen^ embodiment, the preexisting structure includes a structural support 

Although this detailed description has shown and described illustrative 
embodiments of the invention, this description contemplates a wide range of 
modifications, dianges. and substitutions. In some instances, one may employ 
some features of the present invention without a corresponding use of the other 

15 features. Accordingly, it is appropriate that readers should construe Oie appended 
claims broadly, and in a manner consistent with the scope of the invention. 
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CLAIMS 

1 . A method of coupling an expandable tubular mennber to a preexisting 
structure, comprising: 
5 fbcing the position of an expansion cone >Anthin the preexisting structure; 

driving the expandable tubular member onto the expansion cone in a first 
direction; and 

axially displacing the expansion cone in a second direction relative to the 
expandable tubular member, 
10 wherein the first and second directions are different 
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1 . A method of coupling an expandable tubular member to a preexisting 
stmdure, comprising: 

positioning the tubular member and an expansion cone within the preexisting 
5 structure; 

anchoring the tubular member to the preexisting structure; 
axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member; and 

lubricating the interface between the expansion cone and the tubular 
10 member. 

2. The method of claim 1, wherein lubricating the interface between the 
expansion cone and the tubular member includes: 

injecting a lubricating fluid into the trailing edge of the interface between the 
15 expansion cone and the tubular member. 

3. The method of claim 2, wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10,000 oentipoise. 

20 4. The method of daim 2, wherein the injecting includes: 

injecting lubricating fluid into a tapered end of the expansion cone. 

5. The method of claim 2. wherein the injecting includes: 

injecting lubricating fluid into the area around the axial midpoint of a first 
25 tapered end ofthe expansion cone. 

6. The method of daim 2, wherein the injecting includes: 

injecting lubricating fluid into a second end of the expansion cone. 

30 7. The method of claim 2, wherein the injecting includes: 

injecting lubricating fluid into a tapered first end and a second end of the 
expansion cone. 

8. The method of daim 2, wherein the injecting indudes: 
35 injecfing lubricating fluid into an interior of the expansion cone. 
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9. The method of daim 2, wherein the ir^ecting indudes: 

injeding lubricating fluid through an outer surface of the expansbn cone. 

5 10. Trie method of daim 2. wherein the injeding indudes: 

injecting the lubricating fluki into a plurafrty of discrete locations along the 
trailing edge portion. 

11. The method of claim 2, wherein the lubricating fluid comprises: 
10 drilling mud. 

12. The method of daim 2, wherein the lubricating fluid further indudes: 
TorqTrimlll; 

EP Mudlib; and 
15 . DrillN-Slld. 

13. The method of daim 2, wherein the lubricating fluid comprises: 
TorqTrim III; 

EP Mudlib; and 
20 DrillN-Slid. 

14. The method of daim 1 , wherein lubricating the Interface t)etween the 
expansion cone and the tubular member indudes: 

coating the interior surface of the tubular member with a lubricant 

25 

15. The method of daim 1, wherein lubricating the interface between the 
expansion cone and the tubular member indudes: 

coating the interior surface of the tubular member with a first part of a 
lubricant; and 

30 applying a second part of the lubricant to the interior surface of the tubular 

member. 

16. The method of daim 14, wherein the lubricant comprises a metallic soap. 
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1 7. The method of daim 14, wherein the lubricant is selected from the group 
consisting of C-Lube-10, C-PHOS-58-M. and C-PHOS-58-R. 

1 8. The method of claim 14, wherein the lubricant provides a sliding friction 
5 coefRclent of less than about 0.20. 

1 9. The method of claim 14, wherein the lubricant is chemically bonded to the 
interior surfaces of the tubular members. 

10 20. The method of daim 1 4, wherein the lubricant is mechanically bonded to the 
interior surfaces of the tubular mennbers. 

21 . The method of daim 14, wherein the lubricant is adhesively bonded to the 
interior surface of the tubular members. 

15 

22. The method of daim 14, wherein the lubricant indudes epoxy, molybdenum 
disulfidet graphite, aluminum, copper, aiumisilicate and polyethylenepolyamine. 

23. A method of coupling a tubular member to a preexisting structure, 
20 comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the pree)d5ting stnjcture; and 

axially displadng the expansion cone relative to the tubular member by 
25 pulling the expansion cone through the tubular member; 

wherein the tubular member indudes: 

an annular member, including: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 
30 Imperfections of less than about 8 % of the wall thickness; 

no failure for radial expansions of up to about 30 %; and 

no necking of the walls of the annular member for radial expansions of up to 
about 25%. 
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24. A method of coupling a tubular member to a preexisting structure, 
comprising: 

injecting a lubricating fluid Into the preexisting structure; 
positioning the tubular member and an expansion cone within the preexisting 
5 structure; 

anchoring the tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the tubular memt>er by 
pulling ttie expansion cone through the tubular member. 

10 25. The method of claim 24, wherein the lubricating fluid comprises: 
BAROLLIB GOLD-SEAL^ brand drilling mud lubricant 

26. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

1 5 positioning the expandable tubular member and an expansion cone within 

the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular n)emt>er; 
20 wherein the expandable tubular member includes: 

a first tubular member; 
a second tubular member, and 

a threaded connection for coupling the first tubular member to the second 
tubular rhemt>er. the threaded connection including: 
25 one or more sealing members for sealing the interface between the first and 

second tubular members. 

27. The method of daim 26, wherein the threaded connection comprises a pin 
and box threaded connection. 

30 

28. The method of claim 26, wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 

29. The method of daim 26, wherein one of the sealing members is positioned 
35 adjacent to an end portion of the threaded connection; and wherein another one of 

127 


25791.38.13 P83667GB06 

the sealing members is not positioned adjacent to an end portion of tlie threaded 
connection. * 


30. The method of daim 26, wherein a plurality of the sealing members are 
5 positioned adjacent tp an end portion of the threaded connection. 

31 . A method of coupDng an expandable tubular member to a preexisting 
structure, comprising: 

positioning the expandat)ie tubular member and an expanston cone within 
10 the preexisting stnidure; 

. anchoring the expandable tubular member to the preexisting structure; and 
axially dispiadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 
wherein the expandable tubular rriember includes a plurality of tubular 
15 members having threaded portions that are coupled to one another by the process 
of. coating the threaded portions of the tubular members with a sealant; 
coupling the threaded portions of the tubular members; and 
curing the sealant 

20 32. The method of daim 31 , wherein the sealant is selected fnyn the group 
consisting of epoxles, themiosetting sealing connpounds, curable sealing 
compounds, and sealing compounds having polymerizable materials. 

33. The method of daim 31 , further including: 

25 initially curing the sealant prior to radially expanding the tubular members; 

and 

finally curing the sealant after radially expanding the tubular members. 

34. The n^ethod of daim 31, wherein the sealant can be stretched up to about 30 
30 to 40 percent after curing without failure. 

35. The method of claim 31 . wherein the sealant is resistant to conventional 
wellbore fluidic materials. 
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36. The method of claim 31 . wherein the material properties of the sealant are 
sut>stantially stable for temperatures ranging from about 0 to 450 T. 


37. The method of daim 31 , further including: 

5 applying a primer to the threaded portions of the tubular members prior to 

coating the threaded portions of the tubular members with the sealant 

38. The method of daim 37» wherein the primer indudes a curing catalyst. 

10 39. The method of claim 37, wherein the primer is applied to the threaded portion 
of one of the tubular members and the sealant is applied to the threaded portion of 
the other one of the tubular members. 

40. The method of daim 37, wherein the primer indudes a curing catalyst. 

15 

41 . A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

20 anchoring the tubular nriember to the preexisting structure; and 

axially displadng the expansion cone relative to the tubular member by 
pulling the expansion cone through the expandable tubular member; 
wherein the tubular member indudes: 
a pair of rings for engaging the preexisting structure; and 
25 a sealing element positioned between the rings for sealing the interface 

between the tubular member and the preexisting structure. 

42. A method of coupling a tubular member to a preexisting stmcture, 
comprising: 

30 positioning the expandable tubular member and an expansion cone within 

the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular memben 
35 wherein the tubular member Indudes one or more slots. 
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43. The method oil claim 42, wherein the slots are provided at a preexpanded 
portion of the tubular member. 

5 44. The method of claim 42. wherein the slots are provided at a non- 
preexpanded portion of the tubular member. 

45. A method of coupling a tubular member to a preexisting stmcture. 
comprising: 

1 0 positioning the expandable tubular member and an expansion cone within 

the preexisting structure; 

anchoring the expandable tubular number to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubiJar 
member by pulling the expansion cone through the expandable tubular member; 
15 wherein the tubular member includes: 

a first preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion including a 
sealing element; and 

a second preexpanded portion coupled to the intermediate portion. 

20 

46. A method of coupling a tubular member to a preexisting stmdure, 
comprising: 

positioning the expandable tubular memt>er and an expansion cone within 
the preexisting structure; 
25 anchoring the expandable tubular memt>er to the preexisting structure; and 

axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
applying an axial force to the expansion cone; 
wherein the axial force includes: 
30 a substantially constant axial force; and 

an increased axial force. 

47. The method of daim 46, vi/herein the increased axial force is provided on a 
periodic basis. 

35 
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48. The method of daim 46. wherein the increased axial force is provided on a 
random t>asls. 

49. The method of daim 46, wherein the ratio of the incre^d axial force to the 
5 substantially constant axial force ranges from at)out 5 to 40 %. 

51 . A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
10 structure; 

anchoring the tubular member to the preexist^ staidure; and 
axlally displadng the expansion cone relative to the expandable tubular 

memt}er by pushing and pulling the expansion cone through the expandable tubular 

memt)er. 

15 

52. The method of daim 51 , wherein pushing the expansion cone indudes: 
injecting a pressurized fluidic material into contact vyith the expansion cone. 

53. A method of coupling a tubular member to a preexisting structure, 
20 comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; 
axially displadng the expansion cone relative to the tubuldr membjer by 
25 pulling the expansion cone through the expandable tubular member; and 

injecting a curable fluidic sealing material between the tubular memt>er and 
the preexisting structure prior to axiaily displadng the expansion cone. 

54. A method of coupling a tubular member to a preexisting stoicture, 
30 comprising: 

positioning the tubular member and an esqxansion cone within the preexisting 
structure; 

anchoring the tubular memt>er to the preexisting structure by increasing the 
size of the expansion cone; and 
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axialiy displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 


55. A method of coupling a tubular member to a preexisting structure, 
5 comprising: 

positioning the tubular member and an expanston cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure by heating a 
portion of the tubular member, and 
10 axiaily displacing the expansion cone relative to the tubular member by 

pulling the expansion cone through the tubular member. 

56. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

15 positioning the expandable tubular member, an expansion cone, and an 

anchoring device within the preexisting structure; 

positioning the anchoring device above the expansion cone; 
anchoring the expandable tubular member to the preexisting structure using 
the anchoring device; and 
20 axiaily displacing the expan«on cone. 

57. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the tubular member and an expansion cone within the preexisting 
25 structure; 

explosively anchoring the tubular member to the preexisting structure; and 
axiaily displadng the expansion cone relative to the tubular member. 

58. A method of coupling an expandable tubular to a preexisting structure, 
30 comprising: 

fixing the position of an expansion cone within the preexisting structure; 
driving the expandable tubular member onto the expansion cone in a first 
direction; and 

axiaily displacing the expansion cone in a second direction relative to tiie 
35 expandable tubular member, 
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59. A method of coupling an expandable tubular member to a preexteting 
structure, comprising: 

5 placing the expandable tubular, an expansion cone, and a resilient anchor 

within the preexisting stnjcture; 

releasing the resilient anchor, and 

axiaily displacing the expansion cone within the expandable tubular member. 

10 60. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular member, an expansion cone, and an anchor 
into the preexisting stnjcture; 

anchoring the expandable tubular member to the preexisting structure by: 
pivoting one or more engagement elements; and 
axiaily displacing the expansion cone. 

The method of daim 60, wherein ph/oting the engagement elements 
includes: 

actuating the engagement elenvents. 

The method of daim 60, wherein ph/oting the engagement elements 
indudes: 

piadng a quantity of a fluidic material onto the engagennent elements. 

The method of daim 60, wherein pivoting the engagement elements 
indudes: 

displadng the expandable tubular member. 

A method of coupling an expandalble tubular member to a preexisting 
structure, comprising: 

piadng the expandable tubular member and an expansion cone into the 
preexisting structure; 

piadng a quantity of a fluidic material onto the expandable tubular member to 
35 anchor the expandable tubular memt>er to the preexisting struchire; and 
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65. The niethod of daim 64, wherein the fluidic material comprises a barite plug. 
5 66. The method of dalm 64, wherein the fluidic material comprises a flex plug. 

67. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expansion cone into the 
1 0 preexisting stnjcture; 

anchoring the expandable tubular member to the preexisting structure by 
injecting a quantity of a hardenable fluidic material into the preexisting staicture; 
at least partially curing the hardenable fluidic sealing material;, and 
axiaily displacing the expansion cone. 

15 

68. A method of coupling an expandable tubular nnember to a preexisting 
structure, comprising: 

placing the expandable tubular member and an expansion cone within the 
preexisting structure; and 
20 applying an axial force to the expandable tubular member in a downward 

direction. 

69. A method of coupling an expandable tubular member to a preeMsting 
structure, comprising: 

25 placing the expandable tubular member and an expansion cone within the 

preexisting structure; 

injecting a quantity of a first fluidic material having a first density Into the 
region of the preexisting structure outside of flie expandable tubular member, and 

injecting a quantity of a second fluidic material having a second density into a 
30 portion of the expandable tubular member below the expansion cone; 

wherein the second density is greater than the flrst density. 

70. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 
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placing the expandable tubular member and an expansion cone Into the 
preexisting structure; 

andtoring the expandable tubular member to the preexisting stmcture; 

applying an axial force to the expansion cone; and 
5 pressurizing an interior portion of the expandable tubular member below the 

expansion cone. 

71 . A method of coupling an expandable tubular member to a preexisting 
structure, connprising: 

10 placing the expandable tubular member and an expansion cone Into the 

preexisting structure; and 

applying an axial forc^ to the expandable tubular member. 

72. An apparatus for coupling a tubular member to a preexisting structure, 
15 comprising: 

ah expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; euid 

an expansion cone movably coupled to the expandable tubular member and 
20 adapted to radially expand the expand^te tubular member, lnclu<fing: 
a housing including a tapered first end and a second end; 
one or more grooves fonned in the out^ surfeicd of the tapered first end; and 
one or more axial flow passages fluldidy coupled to the grooves. 

25 73. The apparatus of claim 72, wherein the grooves comprise circumferential 
grooves. 

74. The apparatus of daim 72, wherein the grooves comprise spiral grooves. 

30 75. The apparatus of daim 72, wherein the grooves are concentrated around the 
axial midpoint of the tapered portion of the housing. 

76. The apparatus of daim 72, wherein the axial flow passages comprise axial 
grooves. 

35 
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77. The apparatus of daim 76, wherein the axial grooves are spaced apart by at 
least about 3 inches In the circumferential direction. 


78. The apparatus of ctaim 76. wherein the axial grooves extend from the 
5 tapered first end of the body to the grooves. 

79. The apparatus of daim 76, wherein the axial grooves extend from the 
second end of the body to the grooves. 

10 80. The apparatus of daim 76, wherein the axial grooves extend from the 
tapered first end of the body to the second end of the t>ody. 

81 . The apparatus of claim 72, wherein the axial flow passages are positioned 
within the housing of the expansion cone. 

15 

82. The apparatus of daim 81 , wherein the axial flow passages extend from the 
tapered first end of the body to the grooves. 

. 83. The apparatus of daim 81 , wherein the axial flow passages extend from the 
20 tapered first end of the body to the second end of the txxJy. 

84. The apparatus of daim 83, wherein the axial flow passages extend from the 
second end of the body to the grooves. 

25 85. The apparatus of daim 83, wherein one or more of the flow passages indude 
inserts iiaving restrided flow passages. 

86. The apparatus of daim 83, wherein one or more of the axial flow passages 
include filters. 

30 

87. The apparatus of daim 72, wherein the cross sectional area of the grooves is 
greater than the cross sectional area of the axial flow passages. 

88. The apparatus of daim 72, wherein the cross-sectional area of the grooves 
35 ranges from about 2X10^ in^ to 5X10"^ in^ 
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89. The apparatus of claim 72, wherein the crpss^sectional area of the axial flow 
passages ranges from aboxA 2X10^ in^ to 5X10'^ in^. 

5 90. The apparatus of daim 72, wherein the angle of attack of the first tapered 
end of the body ranges from alxnit 1 0 to 30 degrees. 

91 . The apparatus of daim 72. wherein the gipoves are concentrated in a trailing 
edge pwtion of the tapered first end. 

10 

92. The apparatus of daim 72, wherein the angle of indination of the axial flow 
passages relative to the longitudinal axis of the expansion cone is greater than the 
angle of attack of the first tapered end. 

15 93. The apparatus of daim 72. wherein the grooves indude: 
a flow channel having a first radius of curvature; 

a first shoulder positknied on one side of the flow channel having a second 
radius of curvature; and 

a second shoulder posittoned on the other side of the flow channel having a 
20 third radius of cun/ature. 

94. The apparatus of daim 93, wherein the first, second and third radii of 
curvature are substantially equal. 

25 95. The apparatus of daim 72, wherein the axial flow passages indude: 
a flow channel having a first radius of cun^ture; 

a first shoulder posittoned on one side of the flow channel having a second 
radius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
30 third radius of cun^ature. 

96. The apparatus of daim 95, wherein the flrst, second and third radii of 
curvature are substantially equal. 
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97. The apparatus of daim 95. wherein the second radius of cxirvature is greater 
than the third radius of curvature. 

98. An apparatus for coupling an expandable tubular member to a preexisting 
5 structure, comprising: 

an expandable tutHJiar member. 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
10 adapted to radially expand the expandable tubular member, 

wherein the expandable tubular member includes: 

an annular member, having: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 
15 imperfections of less than about 8 % of the wall thidcness; 

no failure for radial expansions of up to about 30 %; and 

no necking of the walls of the Qnnutar member for radial expansions of up la 
about 25%. 

20 99. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 
25 an expansion cone movably coupled to the expandable tubular member and 

adapted to radially expand the expandable tubular member; 
wherein the expandable tubular member includes: 
a first tubular member; 
a second tubular member; and 
30 a threaded connection for coupling the first tubular member to the second 

tubular mender, the threaded connection including: 

one or more sealing members for sealing the interface between the first and 
second tubular members. 
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1 00. The apparato cf claim 99. wherein the threaded connection comprises a 
pin and box threaded connecUm. 

1 01 . The apparatus of claim 99» wherein the sealing nnemt}ers are positioned 
5 adjacent to an end portion of the threaded connection. 

102. The apparati^ of daim 99, wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
the sealing members is not positioned adjacent to an end portion of the threaded 

10 oonnecUon. 

1 03. The apparatus of datm 99, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

15 1 04. An apparatus for cou(ding an expandable tubular memt>er to a preexisting 
structure, comprising: 

an expan<feible tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 
20 an expansion cone movably coupled to the expandable tubular member and 

adapted to radially expand the expandable tubular member; 

wherein the expandable tubular member includes: 

a layer of a lubricant coupled to the interior surfaoe of the tubuteir member. 

25 1 05. The apparatus of daim 104, wherein the lubricant comprises a metallic soap. 

106. The apparatus of daim 104, wherein the lubricant is selected from the group 
consisting of C-Lube-1 0, C-PH0S^8-M, and C-PHOS-58-R 

30 1 07. The apparatus of daim 104, wherein the lubricant provides a sliding friction 
coeffident of less than about 0.20. 

108. The apparatus of daim 104. wherein the lubricant is chemically bonded to 
the interior surface of the expandable tubular member. 

35 
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1 09. The apparatus of daim 104, wherein the lubricant is mechanically bonded to 
the Interior surface of the expandable tubular member. 


1 1 0. The apparatus of daim 104, wherein the lubricant is adhesively bonded to 
5 the interior surface of the expandable tubular member 

111. The apparatus of daim 1 1 0, wherein the lubricant Indudes epbxy , 
molybdenum disulfide, graphite, aluminum, copper, alumisilicate and 

* 

pdyethylenepoiyamine. 

10 

112. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
15 the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member 
wherein the expandable tubular member Includes: 
a pair of tubular members having threaded portions coupled to one another; 

20 and 

a quantity of a sealant within the threaded portions of the tubular members. 

1 1 3. The apparatus of daim 1 12, wherein the sealant is selected from Vhe group 
consisting of epoxies, thennosetting sealing compounds, curable seaTing 

25 compounds, and sealing compounds having pdymerizabie materials. 

114. The apparatus of daim 1 1 2, wherein the sealant indudes an initial cure cyde 
and a final cure cyde. 

30 115.. The apparatus of daim 1 1 2, wherein the sealant can be stretched up to 
about 30 to 40 percent without failure. 

1 1 6. The apparatus of daim 112, wherein the sealant is resistant to conventional 
wellt>ore fluidic materials. 

35 
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117. The apparatus of daim 112. wherein the material properties of the sealant 
are substantially stable for temperatures ranging from about 0 to 450 ^F. 


1 1 8. The apparatus of claim 112, wherein the threaded portions of the tububr 

5 members include a primer for improving the adhesion of the sealant to ttie threaded 
portions. 

119. An apparatus for coupling an expandable tubular nnember to a preexisting 
structure, comprising: 

10 an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movat)ly coupled to the expandable tubular member and. 
adapted to radially expand the expandable tubular member; 
1 5 wherein the expandable tubular member includes: a pair of rings for 

engaging the preexisting structure; and 

. a sealing element positioned between the rings for sealing the interface 
between the tubular member and the preexisting structure. 

20 1 20. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 
25 an expansion cone movably coupled to the expandable tubular member and 

adapted to radially expand the expandable tubular member; 

wherein the expandable tubular member includes one or more slots. 

121 . The apparatus of daim 120, wherein the slots are provided at a preexpanded 
30 portion of the expandable tubular member. 

122. The apparatus of daim 120, wherein the slots are provided at a non- 
preexpanded portion of the tul>ular member. 
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123. An apparatus for coupling an expandable tubular mennber to a preexisting 
structure, comprising: « 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular nnember to 
5 the pree3dsting structure; and 

an expansion cone movably coupled to the expandable tubular mennber and 
adapted to radially expand the expandable tubular member, 
wherein the expandable tubular member includes: 
a first preexpanded portion; 
10 an intermediate portion coupled to the first preexpanded portion including a 

sealing element; and 

a second preexpanded portion coupled to the intermediate portion. 

1 24. An apparatus for coupling an expandable tubular nnerhber to a preexisting 
15 structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; 

an expansion cone movably coupled to the expandable tubular member and 
20 adapted to radially expand the expandable tubular member; and 
a valveable fluid passage coupled to the anchoring device. 

1 25. An apparatus for coupling an expandable tubular member .to a preexisting 
structure, comprising: 

25 a first support member; 

a second support member coupled to the first support meml>er, 

an expansion cone coupled to the first support member, 

an expandable tubular member coupled to the expansion cone; and 

an anchoring device coupled to the second support member adapted to 

30 couple the expandable tubular member to the preexisting structure; 

wherein the anchoring device is positioned above the expansion cone. 

1 26. The apparatus of daim 125, wher^n the outside diameter of the expansion 
cone is greater than the inside diameter of the expandable tubular member. 
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127. The apparatus of claim 125. wherein the outside diameter of the expansion 
cone is approximately equal to the outside dianieter of the expandable tubular 
member. 

5 128. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: . 

a first support member, 

a second support member coupled to the first support member, . . 
an expansion cone coupled to the first support member; 
10 an expandable tubular member coupled to the expansion cone; and 

an explosive andioring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structure. 

1 29. An apparatus for coupling an expandable tubular member to a preexisting 
15 structure, comprising: 

a support member; 

an expandable expansion cone coupled to the support mennber and 
an expandable tubular member coupled to ihe expansion cone. 

20 1 30. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member, 

an expandable expansbn cone coupled to the support member; and 

an expandable tubular member coupled to the expandable expansion cone. 

25 

1 31 . The apparatus of daim 1 30, wherein the expandable tubular member 
includes one or more anchoring devices. 

1 32. The apparatus of daim 1 30, wherein the expandable tubular member 
30 indudes a slotted end portion. 

1 33. An apparatus for coupling an expandable tubular to a preexisting structure, 
comprising: 

a support member, 
35 an expansion cone coupled to the support member; 
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an expandable tubular member coupled to the expansion oone including one 
or more shape memory metal inserts; and 

a heater coupled to the support member in opposing relation to the shape 
memory metal inserts. 

5 . 

1 34. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support mefnben 

an expar^ton cone coupled to the support member, 
1 0 an expandable tubular member coupled to the expandable expansion cone; 

and 

a resilient anchor coupled to the expandable tubular member. 

135. The apparatus of claim 134, wherein the resilient anchor includes: 
15 a resilient scroll. 

136. The apparatus of claim 1 34, wherein the resilient anchor includes: 
one or more resilient amis. 

20 137. The apparatus of claim 134, wherein the resilient anchor includes: 
one or more resilient radially oriented elements. 


13B. The apparatus of daim 1 34, wherein the resilient anchor is adapted to mate 
with the expansion cone. 

25 

139. An expandable tubular member, comprising: 
an expandable tubular body; 

one or more resilient panels coupled to the expandable tubular body; and 
a release member releasably coupled to the resilient panels adapted to 
30 controllably release the resilient panels. . 

140. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member; 
35 an expansion cone coupled to the support member, 
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an expandable tubular member coupled to the expandable expansion cone; 

and 

an anchor coupled to the expandable tubular member. Including: 
one or more spikes pivotally coupled to the expandable tubular member for 
5 engaging the preexisting structure. 

141. The apparatus of daim 140. further including one or more conesponding 
actuators for pivoting the spikes. 

10 1 42. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support memben 

an expansion cone coupled to the support member, 

an expandable tubular member coupled to the expandable expansion cone; 

15 and 

an anchor coupled to the expandable tubular member, indudihg: 
one or more petal baskets pivotially coupled to the expandable tubular 
member. 

20 143. The apparatus of daim 142, further induding one or more conesponding 
actuators for pivoting the petal t>askets. 

144. An apparatus for coupling an expandable tubular member to a preexisting 

structure, comprising: 
25 a support member, 

an expansion cone coupled to the support member; 

an expandable tubular member coupled to the expansion cone, induding: 

a slotted portion provided at one end of the expandable tubular member. 

30 145. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support memben 
an expansion cone; 

an expandable tubular member coupled to the expansion cone; 
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a cxHjpling device coupled jto the support meiT)t)er and an end portion of the 
expandable tubular member, and 

a mass coupled to the end portion of the expandable tubular member, 
wterein the weight of the mass is greater than about 50 to 100 % of the yield 
5 strength of the expandable tubular member. 

146. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member including a fluid passage; 
10 . an expansion cone coupled to the support member, 

an expandable tubular member coupled to the expansion cone; 
a slip joint coupled to the e)q>anston cone; 
an end plate coupled to the slip joint; 

a fluid chamber coupled to the fluid passage, the fluid chamber defined by 
15 the interior portion of the expandable tubular member between the expansion cone 
and the end plate. 

147. A method of coupling a tubular member to a preeMsting structure, 
comprising: 

20 positioning the tubular member and an expansion cone within the preexisting 

structure; 
axially displacing the expansion cone; 
removing the expansion cone; and 
applying direct radial pressure to the tubular member. 

25 

148. The method of claim 147, wherein axially displacing the expansion cone 
includes: 

pressurizing at least a portion of the interior of the tubular member. 

30 149. The method of daim 147, wherein axially displacing the expanston cone 
includes: 

injecting a fiuidic rnaterial into the tubular member. 


35 


150. The method of daim 147, wherein axially displadng the expansion cone 
includes: 
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applying a tensile force to the expansion oone. 

1 51 . The method of daim 1 47, wherein axiatly displacing the expansion cone 
includes: 

5 displacing the.expansion cone into the tubular member. 

1 52. The method of daim 147, wherein axially displadng the expansion cone 
indudes: 

displadng the expansion cone out of the tubular memt)er. 

10 

153. The method of daim 147, wherein axially displadng the expansion cone . 
radially expands tho tubular member by about 10% to 20%. 

154. The method of daim 147, wherein applying direct radial pressure to the first 
1 5 tubular member radially expands the tubular member by up to at)out 5%. 

155. The method of daim 147, wherein applying direct radial pressure to the 
tubular member includes applying a radial force at discrete locations. 

20 1 56. The method of daim 1 47, wherein the preexisting structure Indudes a 
welibore casing. 

157. The method of daim 147, wherein the preexisting structure indudes a 
pipeline. 

25 

1 58. The method of daim 147, wherein the preexisting structure indudes a 
strudural support 

159. An apparatus, comprising: 

30 a tubular member coupled to a preexisting structure; 

wherein the tubular member is coupled to the preexisting structure by the 
process of: 

positioning the tubular member and an expartsion cone within the preexisting 
structure; 

35 axially displadng the expanston oone; 
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160. The apparatus of daim 159. wherein axially displacing the expansion cone 
5 includes: 

pressurizing at least a portion of the interior of the tubular member. 

161. The apparatus of daim 159. wherein axially displadng the expansion cone 
indudes: 

1 0 injecting a fluidic material into the tubular member. 

162. The apparatus of daim 159. wherein axially displadng the expansion cone 
Indudes: 

applying a tensile force to the expansion cone. 

15 

163. The apparatus of claim 159. wherein axially displadng the expansion cone 
Indudes: 

displadng the expansion cone into the tubular member. 

20 164. The apparatus of daim 159. wherein axially displadng the expansion cone 
indudes: 

displadng the expansion cone out of the tubular member. 

165. The apparatus of claim 159, wherein axially displadng the expansion cone 
25 radially expands the tubular member by about 10% to 20%. 

166. The apparatus of daim 159, wherein applying dired radial pressure to the 
tubutsr member radially expands the tubular member by up to about 5%. 

30 167. The apparatus of daim 159. wherein applying direct radial pressure to the 
tubular member indudes applying a radial force at discrete locations. 

168. The apparatus of claim 1 59. wherein the preexisting structure Includes a 
wellbpre casing. 

35 
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169. The apparatus of daim 1 59. wherein the preexisting structure includes a 
pipeline. 


170. The apparatus of claim 159. wherein the preexisting structure includes a 
5 stnictural support. 

171 . A system for coupling an expandable tub Jar member to a preexisting 
structure, comprising: 

means for positioning the tubular member and an expansion cone within the 
10 preexisting structure; 

means for anchoring the tubular member to the preexisting structure; 

means for axlally displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member; and 

means for lubricating the interface between the expansion cone and the 
15 tubular member. 

172. The system of claim 171 , wherein the means for lubricating the Interfaoe 
between the expanston cone and the tubular member Includes: 

means for injecting a lubricating fluid into the trailing edge of the interface 
20 between the expansion cone and the tubular member. 

173. The system of daim 172, wherein the lubricating fbid has a viscosity ranging 
from about 1 to 10,000 centipotse. 

25 174. The system of daim 172, wherein the injecting includes: 

injecting lut^ricating fluid into a tapered end of the expansion cone. 

175. The system of daim 172, wherein the means for injecting indudes: 
means for injecting lubricating fluid into the area around the axial midpoint of 

30 a first tapered end of the expansion cone. 

176. The system of daim 172, wherein the means for injecting indudes: 
means for injecting lubricating fluid into a second end of the expansion cone. 

35 1 77. The system of claim 1 7i, wherein the means for injecting indudes: 
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means for injecBng lubricating fluid into a tapered first end and a second end 
of the expansion cone. 


1 78. The system of daim 1 72. wherein the means for injecting includes: 

5 means for injecting lubricating fluid into an interior of the expansion cone. 

179. The system of claim 1 72, wherein the means for injecting includes: 

means for injecting lubricating fluid through an outer surface of the expansion 

cone. 

10 

1 80. The system of claim 1 72, wherein the means for Injecting includes: 
means for injecting the lubricating fluid into a pluraBty of discrete locations 

along the trailing edge portion. 

15 181. The system of daim 172, wherein the lubricating fluid comprises: 
drilling mud. 

1 82. The system of daim 172, wherein the lubricating fluid further includes: 
TorqTrim III; 

20 EP Mudlib; and 

DrillN-Slid. 

1 83. The system of daim 172, wherein the lubricating fluid comprises: 
TorqTrim III; 

25 EP Mudlib; and 

DrillN-Slld. 

1 84. The system of daim 71 1 . wherein the means for lubricating the interface 
between the expansion cone and the tubular member includes: 

30 means for coating the interior surface of the tubular member with a lubricant. 

1 85. The system of daim 1 71 , wherein the means for lubricating the interface 
between the expansion cone and the tubular menr^r indudes: 

means for coating the interior surface of the tubular member with a first part 
35 of a lubricdnt; and 
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means for applying a second part of the lubricant to the interior surface of the 
tut)ular member. 


186. The system of daim 184. wherein the lubricant comprises a nnetallic soap. 

5 

187. The system of claim 184. wherein the lubricant is selected from the group 
consisting of C-Lube-10, C-PHOS-58-M, and C-PHOS-58-R. 

188. The systeri) of claim 1 84, wherein the lubricant provides a sliding friction 
1 0 coefficient of less than about 0.20. 

189. The system of claim 184» wherein the lubricant is cheniicaily bonded to the 
interior surfaces of the tubular members. 

15 1 90. The system of daim .l 84, wherein the lubricant is mechanically bonded to the 
interior surfaces of the tubular members* 

1 91 . The system of daim 1 84, wherein the lubricant is adhesively bonded to the 
Interior surface of the tubular members. 

20 

192. The system off daim 1 84. wherein the lubricant Includes epoxy. molybdenum 
disulfide, graphite, aluminum, copper, alumisiitcate and polyethylenepolyamine. 

1 93. A system for coupling a tubular member to a preexisting structure, 
25 comprising: 

positioning the tubular mennber and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting strudure; and 

axially displadng the expansion cone relative to the tubular member by 
30 pulling the expansion cone through the tubular member; 

wherein the tubular member indudes: 
• an annular mennber, induding: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 
35 imperfections of less than about 8 % of the wall thickness; 
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no failure for radial expansions of up to about 30 %; and 
no necking of the wails of the annular member for rad»l expansions of up to 
about 25%. 

5 194. A system for coupling a tubular member to a preexisting structure* 
oomprislng: 

injecting a lubricating fluid into the preexisting structure; 
positioning the.tubular member and an exj;>anslon cone within the preexisting 
structure; 

1 0 anchoring the tubular meml>er to the preexisting structure; and 

axiajly displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 

1 95. The system of claim 1 94, wherein the lubricating fluid comprises: 
15 BARO-LUB GOLD-SEAL^ brand drilling mud lubricant 

1 96. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the expartdable tubular member and an expansion 
20 cone wittiin flie preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; and 

means for axially displacing the expansion cone relative to the expandable 
tubular member by pulling the expansion cone through ttie expandable tubular 
25 member; 

wherein the expandable tubular member includes: 

a first tubular memt)er,' 

a second tubular member, and 

a tiireaded connection for coupling the first tubular member to the second 
30 tubular member, fl^e threaded connection including: 

one or more sealing menribers for sealing the interface between Uie first and 
second tubular members. 

1 97. The system oF daim 1 96, wherein the threaded connection comprises a pin 
35 and box threaded connection. 
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198. The system of dalm 196. wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 

5 199. The system of daim 196, wherein one of the sealing memt>ers is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
the sealing memt)ers is not positioned adjacent to an end portion of the threaded 
connection. 

10 200. The system of daim 1 96, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connecHoa 

201 . A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

15 means for positioning the expandable tubulaf member and an expansion 

cone within the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; and 

means for axially displadng the expansion cone rebtive to the expandable 
20 tubular member by pulling the expansion cone through the expandable tubular 
member; 

wherein the expandable tubular member indudes a plurality of tubular 
members having threaded portions that are coupled to one another by the process 
of: 

25 coating the threaded portions of the tubular members with a sealant; 

coupling the threaded portions of the tubular members; and 
curing the sealant 

202. The system of daim 201 , wherein the sealant is selected from the group 
30 consisting of epoxies, thermosetting sealing compounds, curable sealing 

compounds, and sealing compounds having potymerizable materials. 

203. The system of daim 201 , further including: 

means for initially curing the sealant prior to radially expanding the tubular 
35 members; and 
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means for finally curing the sealant after radially expanding the tubular 
members. 


204- The system of daim 201 . wherein the seatent can be stretched up to about 
5 30 to 40 percent after curing without failure. 

205. The system of daim 201 , wherein the sealant is resistant to conventional 
wetlbore fluidic materials. 

1 0 206. The system of daim 201 , wherein the material properties of the sealant are 
substantially stable for temperatures ranging from about 0 to 450 ^F. 

207. The system of daim 201, further Including: 

means for applying a primer to the threaded portions of the tubular members 
1 5 prior to coating the threaded portions of the tubular members with the sealant. 

208. The system of claim 207, wherein the primer indudes a curing catalyst 

209. The system of daim 207, wherein the primer is applied to the threaded 
20 portion of one of the tubular members and the sealant is applied to the threaded 

portion of the other one of the tubular members. 

21 p. The system of daim 207, wherdn the primer indudes a curing catalyst. 

25 21 1 . A system for coupling a tubular member to a pree)dsting staidure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
30 axiaily displadng the expansion cone relative to the tubular member by 

pulling the expansion cone through the expandable tubular member, 
wherein the tubular member indudes: 
a pair of rings for engaging the preexisting stmdure; and 
a sealing element positioned between the rings for sealing the Interfece 
35 between the tubular member and ^e preexisting strudure. 
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212. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
5 the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 
wherein the tubular memt>er includes one or more slots. 

10 

21 3. The system of claim 21 2. wherein the slots are provided at a preexpanded 
portion of the tubular member. 

214. The system of claim 212, wherein the slots are provided at a rK>n- 
15 preexpanded portion of the tubular member. 

21 5. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expanston cpne within 
20 the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 

wherein the tubular member includes: 
25 a first preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion including a 
sealing element; and 

a second preexpanded portion coupled to the intermediate portion. 

30 216. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the exparKlable tubular member to the preexisting structure; and 
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axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
applying an axial force to the expansion cone; 

wherein the axial force includes: 
5 a substantially constant axial force; and 

an increased axial force. 

21 7. The system of daim 21 6, wherein the increased axial force is provided on a 
periodic basis. 

10 

21 8. The system of claim 216. wherein the increased axial force is provided on a 
random basis. 

21 9. The system of claim 216. wherein the ratio of the increased axial force to the 
15 substantially constant axial force ranges froh about 5 to 

220. A system for coupling a tubular member to a preexisting stmcture, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
20 preexisting structure; 

means for anchoring the tubular member to the preexisting structure; and 
means for axially displacing the expansion cone relative to the expandable 

tubular member by pushing and pulling the expansion cone through the expandable 

tutujiar member. 

25 

221 . The system of daim 220, wherein the means for pushing the expansion cone 
indudes: 

means for injecting a pressurized fluidic material into contad with the 
expansion cone. 

30 

222. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular nnember and an expansion cone within the 
preexisting structure; 
35 nneans for anchoring the tubular member to the preexisting structure; 
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mtens for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the expandable tubular member; . 
and 

means for injecHng a curable fiuidic seafing material between the tubular 
5 member and the preexisting structure prior to axially displacing the expansion cone. 

223. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
1 0 preexisting structure; 

means for anchoring the tubular member to the preexisting structure by 
increasir^ the size of the expansion cone; and 

means for axially displacing the expansion cone relative to the tubular . 
member by pulling the expansion cone through the tubular memt)er. 

15 

224. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for posjtlonvig the. tubular member and an expansion cone within the 
preexisting structure; 

20 means for anchoring the tubular member to the preexisting structure by 

heating a portioh of the tubular mentber; and 

means for axially displacing the expansion cone relative to ttie tubular 
memt>er by pulling the expansion cone through the tubular member, 

25 225. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the expandable tubular member, an expansion cone, 
and an anchoring device within the preexisting structure; 

means for positioning the anchoring device above the expansion cone; 
30 means for anchoring the expandable tubular member to the preexisting 

structure using the anchoring device; and 

means for axially displacing the expansion cone. 

226. A system for coupling an expandable tubular member to a preexisting 
35 structure, comprising: 
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means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

means for explosively anchoring the tubular member to the preexisting 
stnjcture; and 

5 means for axially displacing the expansion cone relative to the tubular 

member. 

227. A system for coupling an expandable tubular to a preexisting structure, 
comprising: 

10 means for fixing the position of an expansion cone vnMn the preexisting 

structure; 

means for driving the expandable tubular member onto the expartsion cone 
in a first direction; and 

means for axially displacing the expansion cone in a second direction relative 
15 to the expandable tubular member; 

wherein the first and second directions are different 

228. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

20 means for placing the expandable tubular, an expansion cohe. and a resilient 

anchor within the preexisting structure; 

means for releasing the resilient anchor, and 

means for axially displacing the expansion cone within the expandable 
tubular member. 

25 

229. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member, an expansion cone, and 
an anchor into the preexisting structure; 
30 means for anchoring the expandable tubular member to the preexisting 

structure ttiat includes means for pivoting one or more engagement elements; and 

means for axially displacing the expansion cone. 

230. The system of claim 229. wherein the means for pivoting the engagement 
35 elements includes: 
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231. The system of daim 229, wherein the means for (*«>ting the engagement 
elements indudes: 

means for placing a quantity of a fluidic material onto the engagement 

elements. 

232. The system of daim 229, wherein the means for pivoting the engagement 
elements indudes: 

means for displadng the expandable tubular member. 

233. A system for coupling an expandable tubular member to a preexisting 
.structure, comprising: 

means for pladng the expandable tubular member and an expansion cone 
into the preexisting structure; 

rrieans for pladng a quantity of a fluidic materbl onto the expandable tubular 
member to anchor the expandable tutMilar member to the preexisting stnjcture; and 

means for axially displadng the expansion cone. 

234. The system of daim 233. wherein the fluidic material comprises a barite plug. 

235. The system of daim 233, wherein the fluidic material comprises a flex plug. 

236. A system for coupling an expandable tubular member to a preexisting 
stmdure, comprising: 

means for positioning the expandable tubular member and an expansion 
cone mto the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
stoidure by injecting a quantity of a hardenable fluidic material into the preexisting 
structure; 

means for at least partially curing the hardenable fluidic sealing material; and 
means for axially displadng the expansion odne. 

237. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 
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means for placing the expandable tubular member and an expansion cone 
within the preexisting structure; and 

means for applying an axial force to the expandable tubular member in a 
downward dire^ion. 

5 

238. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
. within the preexisting structure; 
10 means for injecting a quantity of a first fluidic material having a first density 

into the region of the preexisting structure outside of the expandable tubular 
member; and 

means for injecting a quantity of a second fluidlc material having a second 
density into a portion of the expandable tubular member t)elow the expansion cone; 
1 5 wherein the second density is greater than the first density. 

239. A system for coupling an expandable tubular memt>er to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
20 into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; 

means for applying an axial force to the expansion cone; and 
means for pressurizing an interior portion of the expandable tubular member 
25 below the expansion cone. 

240. A system for coupling an expandable tubular member to a pree)dsting 
structure, comprising: 

means for placing tlie expandable tubular meniber and an expansion cone 
30 into the preexisting structure; and 

means for applying an axial force to the expandable tubular member. 

241 . A system for coupling a tubular member to a preexisting structure. 
comprisir>g: 
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means for positioning the tubular member and an expansion cone within the 
preexisting structure: 

means for axially displacing the expansion cone; 

means for removing the expansion cone; and 

means for applying direct radial pressure to the tubular memt>er. 

242. the system of dalm 241 . wherein the means for axially displacing the 
expansion cone includes: 

means for pressurizing at least a portion of the interior of the tubular 
member. 

243. The system of daim 241 . wherein the means for axially displacing the 
expansion cone includes: 

means for injecHng a fluidic material into the tubular member. 

244. The system of claim 241 . wherein the means for axially displacing the 
expansion cone includes: 

means for applying a tensile force to the expansion cone. 

245. The system of daim 241 , wherein the means for axially displadng the 
expansion cone indudes: 

means for displadng the expansion cone into the tubular member 

246. The system of daim 241 , wherein the means for axially displacing the 
expansion cone indudes: 

means for displadng the expansion cone out of the tubular member. 

247. The system of daim 241 , wherein the means for axially displadng the 
expansion cone radially expands the tubular member by about 10% to 20%. 

248. The system of daim 241 , wherein the means for applying direct radial 
pressure to the first tubular member radially expands the tubular member by up to 
about 5%. 
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249. The syst^ of daim 241 . wherein the means for applying direct radial 
pressure to the tubular member includes means for applying a radial force at 
discrete locations. 

5 250. The system of daim 241 , wherein the preexisting structure indudes a 
wellbore casing. 

251 . The system of daim 241, wherein the preexisting structure indudes a 
pipeline. 

0 

252. The system of daim 241 , wherein the preexisting structure indudes a 
structural support. 
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